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ABSTRACT
QIN YANG
EXAMINING THE EFFECT OF DRUMS ALIVE® INTERVENTION ON VERBAL
COMMUNICATION AND TASK ENGAGEMENT IN CHILDREN
WITH AUTISM SPECTRUM DISORDER
MAY 2022
Background: Children with autism spectrum disorder (ASD) may experience challenges with
verbal communication (VC) and task engagement (TE) in daily and academic activities.
Antecedent-based interventions (ABI) have been explored as evidence-based practices (EBP) to
improve VC and TE for children with ASD. The purpose of this study was to examine the impact
of Drums Alive® implemented as an ABI on VC and TE in children with ASD. Methods:
Participants were five male children with ASD, aged 4-9 years, who completed an eight-week
single-subject reversal design (Ai-B1-A»-B») study. In the Ai-Bi-Ax-Baresearch design, the
baseline and intervention withdrawal phases (A1 and A») consisted of six to eight 15 min
observation sessions with the children with ASD engaged in structured activities (e.g., Legos,
Jenga, hopscotch, beanbag tossing, etc.). The intervention phases (B1 and B») consisted of six to
eight 15 min Drums Alive® sessions followed by the same 15 min observation sessions. A 10 s
partial interval recording method was used to collect data for the four phases, and all data were
analyzed through visual inspection. Results: For all five participants, TE percentages were
higher in the two intervention phases than in the baseline and intervention withdrawal phases,
but no increases were observed for VC percentages in the two intervention phases. Conclusion:
While limited, there appears to be support for Drums Alive® as an ABI to improve TE for
children with ASD. However, further research with more participants is needed to confirm the

impact of the Drums Alive® program.
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CHAPTER 1
INTRODUCTION

Autism spectrum disorder (ASD) is currently one of the most prominent and widely
discussed human conditions (Steinbrenner et al., 2020). In the fifth edition of the Diagnostic
Statistical Manual of Mental Disorder (DSM-5), the American Psychiatric Association (APA,
2013) consolidated the diagnostic criteria for autism and three other types of disorders (i.e.,
Asperger syndrome, pervasive development disorder, and childhood disintegrative disorder) into
a spectrum—ASD. ASD is defined as a neurological and developmental disorder that begins
early in childhood and lasts throughout life (APA, 2013). In revising the diagnostic criteria, the
DSM-5 also included three severity classifications based on the degree of impairment in the
domains of social communication and restricted and repetitive behaviors. These support levels
are Level 1 (“Requiring support”), Level 2 (“Requiring substantial support), and Level 3
(“Requiring very significant support”). According to the diagnostic criteria in the DSM-5, a child
around 3 years of age with persistent characteristic impairments in social interaction skills, social
communication skills, and accompanied by repetitive and stereotyped behaviors would be
diagnosed with ASD (APA, 2013). In addition to these core symptoms, some individuals with
ASD also share genetic risks with intellectual disabilities (ID; Baio et al., 2018) and attention
deficits/hyperactivity disorder (ADHD, Martin et al., 2014). Attention deficits include
hyperactivity, inattention, and impulsiveness (APA, 2013). Concerning the comorbidity of
intelligence deficits and attention deficits with ASD, Baio et al. (2018) reported that 33% of
individuals with ASD have an ID, and Lai et al. (2017) wrote that roughly 28-44% of adults with

ASD also have ADHD. Further, Reiersen and Todd (2008) purported that one of the most



significant impairments exhibited by individuals with ASD is a reduced ability to maintain an
average attention span to a task.

Attending to tasks and engaging in required activities are documented challenges for
children with ASD (Benson et al., 2020). When examining the cause of attention deficits,
multiple researchers support that inattention and hyperactivity problems in ASD are caused by
overlapping with ADHD (Antshel & Russo, 2019; Leitner, 2014; Mattard-Labrecque et al., 2013;
Reiersen & Todd, 2008). Reiersen et al. (2007) proposed that ASD and ADHD originate from
partially similar genetic factors, explaining why both disorders frequently occur within the same
patient and family. In the current study, attention focuses on on-task behavior and task
engagement (TE). Many children with ASD display disruptive or off-task behaviors associated
with disruptions in the learning environment and decreased academic concentration (Sterling-
Turner et al., 2001). Off-task behavior in children and youth represents a substantial societal and
clinical concern (Finn et al., 2015). Low TE affects motor development, academic achievement
at school, and daily adaptive life skills at home for children with ASD (Lei & Wang, 2018).

Communication impairment also significantly impacts motor development, academic
achievement at school, and daily adaptive life skills at home for children with ASD (Hall &
Segarra, 2007; Iverson, 2010). Brukner-Wertman et al. (2016) and Flax et al. (2019) claimed that
social communication disorder is another name for the broad autism phenotype, which means
there is genetic overlapping between ASD and social communication disorder. As indicated in
the DSM-5, communication skill impairments in individuals with ASD include: (a) delayed in, or
total lack of, the development of spoken language, (b) deficits in the ability to initiate or sustain a
conversation with others, (c) stereotyped and repetitive use of language, and (d) lack of varied,

spontaneous make-believe play or social-imitative play appropriate to the developmental level.



With attention and communication deficits, the impact of ASD can significantly limit an
individual’s capacity to participate in daily activities and engage in social activities. Further,
ASD often negatively influences the educational and social attainments and employment
opportunities for individuals (World Health Organization [WHO], 2021). Available scientific
evidence suggests that there are probably many factors that make it more likely a child would
have ASD, including environmental and genetic factors (WHO, 2021); however, the exact causes
of ASD are unknown. The concern is given that the prevalence of ASD appears to be increasing
globally, with 1% of the world’s population diagnosed with ASD (Zablotsky et al., 2015) and
1.85% (1 in 54) of American children diagnosed with ASD (Baio et al., 2018). The increased
prevalence of ASD has intensified the demand for effective treatments and educational
interventions.

Treatments and Interventions for ASD

Pharmacological treatments (e.g., Amphetamine and Clonidine) are regularly used to
treat individuals with ADHD (Davis & Kollins, 2012), and some parents choose to use these
medications to treat attention problems for their child with ASD with ADHD comorbidity (Lamy
& Erickson, 2018; Santosh et al., 2006). However, there are no pharmacological treatments for
ASD symptoms, only for secondary health conditions, such as anxiety, depression, and pain
(Hsia et al., 2014; Lamy & Erickson, 2018; Lamy et al., 2020; Murray et al., 2014). Instead,
intensive behavior interventions applied in daily life and educational settings are the primary
choices for improving outcomes for individuals with ASD, including communication skills and
concentration (Palmen et al., 2012). Evidence-based psychosocial interventions, such as

behavioral treatments, have documented effectiveness in reducing difficulties in communication



and social behavior; and positively impacting the well-being and quality of life of people with
ASD and their caregivers (WHO, 2021).

The National Professional Development Center on ASD (NPDC, 2014) identified and
reported on 28 evidenced-based practices (EBP) and interventions widely used in educational
settings to improve outcomes for students with ASD, including communication skills and
attending behaviors. According to NPDC, an intervention is considered to be an EBP if it is
found to be effective in: (a) two high quality experimental or quasi-experimental group design
studies conducted by at least two different researchers or research groups, or (b) five high-quality
single-subject design studies conducted by three different investigators or research groups and
having a total of at least 20 participants across studies, or (¢) one high quality randomized or
quasi-experimental group design study and at least three high-quality single-subject design
studies conducted by at least three different investigators or research groups. Antecedent-based
intervention and exercise were two of the evidence-based practices identified by the NPDC
(Wong et al., 2015). Though not identified by NPDC, many researchers have provided empirical
evidence to support music and rhythmic movement as an EBP for individuals with ASD (Kern et
al., 2007; Oriel et al., 2011).

Antecedent-Based Intervention

Antecedent-based intervention is an EBP used to address interfering behaviors (e.g.,
repetitive or disruptive) and on-task behaviors (e.g., engaged or working on a specific task;
Neitzel, 2010; Wong et al., 2015). An antecedent-based intervention aims to identify the factors
that reinforce the identified interfering behaviors and then modify the environment to reduce the
interfering behaviors (Texas Autism Resource Guide for Effective Teaching, n.d.). Educators can

use an antecedent-based intervention to decrease identified interfering behaviors and increase



engagement by modifying the environment to change the setting’s conditions, prompting the
learner to engage in the interfering behavior (Autism Focused Intervention Resources and
Modules [AFIRM], 2016). Specific to children aged 614 years, antecedent-based intervention
can improve social skills, communication, on-task behavior, academic achievement, motor skills,
and adaptive skills (AFIRM, 2016).
Exercise

According to Griffin (2015), exercise is commonly used as an antecedent-based
intervention for individuals with ASD. Exercise refers to physical activity (PA) consisting of
planned, structured, and repetitive bodily movements to improve and maintain one or more
physical fitness components (Caspersen et al., 1985). The commonly used exercise types
included in interventions for individuals with ASD include running, jumping, jogging, dancing,
bouncing, and rolling (Neely, 2015; Oriel et al., 2011; Tse, 2020). Many practitioners use
exercise as an effective intervention for learners with ASD to increase desired behaviors, such as
academic engagement, time on task, correct responding, and task completion (Canella-Malone et
al., 2011; Celiberti et al., 1997; Howie et al., 2012; Miramontes & Schwartz, 2016; Nicholson et
al., 2010; Oriel et al., 2011; Sowa & Meulenbroek, 2012). Besides this, Menear and Neumeier
(2015), through their research on the barriers, benefits, and strategies in promoting exercise for
students with ASD, indicated that exercise could increase activity in areas of the brain associated
with attention, focus, and motor coordination. Furthermore, exercise also improves overall
physical health and fitness (Tomporowski & Pesce, 2019), decreases stereotyped and repetitive
behavior (Bahrami et al., 2012), and increases communication skills (Bahrami et al., 2016) and
emotional functioning (Pan & Frey, 2006) for individuals with ASD. Exercise also results in the

release of endorphin hormones (Boecker et al., 2008) and dopamine (Foley & Fleshner, 2008).



Furthermore, endorphin hormones can improve mood (Dubnov & Berry, 2013), and dopamine
can improve executive memory and happiness (Heijnen et al., 2016).

Though exercise has all the above-mentioned benefits (e.g., improving physical fitness,
increasing desired behavior, and improving communication skills), learners with ASD often
encounter barriers in participating in the exercise. For example, various behavior difficulties
could result in low exercise adherence (Hauck et al., 2016; Theofilou & Saborit, 2013).
Therefore, it is essential to explore strategies to increase exercise adherence to maximize the
benefit of exercise for learners with ASD. The design could be to change the forms of exercise or
integrate rhythmic music into exercising. The use of music to improve exercise adherence has
been investigated. For example, Titus and Porretta (2012) have indicated that preschoolers with
ASD demonstrated increased on-task behavior when participating in a music-focused gross
motor movement session.

Music

In addition to increasing exercise adherence, music can also influence other human
behaviors by affecting the brain and other bodily structures in observable, identifiable,
measurable, and predictable ways to achieve nonmusical goals, including social communication
goals (Reschke-Hernandez, 2011). Researchers have reported unique attractions to musical
stimuli and enhanced music ability for individuals with ASD (Bonnel et al., 2010; Lai et al.,
2012; Ouimet et al., 2012), and similar neurological reactions when listening to music when
compared to their typically developing peers (Gebauer et al., 2014). While individuals with ASD
have demonstrated impairments in some regions of the brain versus neurotypical individuals
(Ecker et al., 2012), the frontal lobe brain area that receives musical impulses is intact in

individuals with ASD (Caria et al., 2011; Gebauer et al., 2014). In a review of the music



literature, Molnar-Szakacs et al. (2009) provided evidence that individuals with ASD have
average or superior abilities with specific music processing components, musical understanding,
and appreciation, contributing to the efficacy of music-based therapies for individuals with ASD.

Music-based interventions, including music therapy, are effective in improving social
interaction, verbal communication (VC), engagement behavior, socio-emotional reciprocity, on-
task behavior, and attention span (Carnahan et al., 2009; Fees et al., 2014; Geretsegger et al.,
2014; Gunsberg, 1988; Kim & Tomaino, 2008). Dieringer and Porretta (2013) investigated
music’s effect on decreasing off-task behavior in four children with ASD. Dieringer et al. (2017)
also explored the impact of music on increasing on-task behavior in five children with ASD.
Both studies demonstrated that music, especially with lyrics plus instruction, can significantly
decrease off-task behavior and improve on-task behavior. When moving with rhythmical music
stimuli, learners with ASD can better organize, predict, and respond to tasks (LaGasse, 2017).
Although music has not been identified as EBP by the NPDC, many empirical studies provide
evidence of music’s effectiveness as an intervention, including interventions that combine music
with rhythmic movement.
Rhythmic Movement

Rhythmic movements are physical movements repeated at regular intervals, which in turn
form a typical pattern or beat (Collins English Dictionary, n.d.). Within interventions, rhythmic
movements (e.g., drumming, bouncing, rolling, or moving to music) are designed to stimulate
beat synchronization and integrate motor coordination skills to enhance young children’s motor,
auditory, and self-regulatory functioning (William, 2018). Specific rhythmic movement
programs have even been developed as interventions for individuals with ASD and ADHD, such

as Rhythmic Movement Training International (RMT1), which is a movement-based, reflex



integration program that uses developmental movements, gentle isometric pressure, and self-
awareness to rebuild the foundations necessary to help overcome learning, sensory, emotional,
and behavioral challenges of children and adults (RMTi, 2010). Researchers have also explored
rhythmic movement in empirical studies with children with ASD. Srinivasan et al. (2015)
conducted an experimental study comparing the effect of three different interventions (i.e.,
rhythm, robotic intervention, standard-care treatment) on imitation/praxis, interpersonal
synchrony, and motor performance. The rhythm and robotic interventions significantly positively
impacted imitation/praxis, interpersonal synchrony, and motor performance compared to the
standard of care. Ho et al. (2011) used group drumming as a rhythmic movement intervention
and examined its effects on low-income children’s social-emotional behaviors. They showed
group drumming to significantly improve multiple domains of social-emotional behavior,
including attention, anxiety, and defiance. The psychosocial therapeutic benefits of drumming
include enhancing communication (Maschi & Bradley, 2010; Maschi et al., 2013) and
concentration (Chen et al., 2019). Similarly, Guzic et al. (2011) examined the percussion effect
on attention to task in children with ASD and reported that all participants significantly improved
attention to task. Researchers have also provided empirical support for percussion-based
interventions for people diagnosed with a stroke, traumatic brain injury, mental illness,
Alzheimer's disease, and other dementias (Currie, 2004; Sung et al., 2012).

Although the individual interventions listed above (i.e., exercise, music, and rhythmic
movement) have demonstrated effectiveness in improving communication skills and TE in
children with ASD, a more comprehensive intervention may be needed to efficiently enhance VC
and TE (Warreyn & Roeyers, 2014). There is a paucity of research exploring the effect of

evidence-based interventions (that combine exercise, music, and rhythmic movement) on



communication skills and TE for individuals with ASD. The Drums Alive® (DA) program is
one such evidence-based intervention that incorporates exercise, music, and rhythmic movement
and may effectively improve outcomes for individuals with ASD.
Drums Alive® Program

Introduced in the United States in 2004 by Carrie Ekins, DA is an evidence-based
program that applies fitness, drumming, music, and educational concepts designed to improve
children and pre-teens’ physical, emotional, and social health (Drums Alive, n.d.). When
participating in the DA program, individuals drum, bounce, or roll on a big rubber ball (i.e., a 55-
cm yoga ball) and move to the music. Individuals can imitate the instructor’s drumming pattern
or create a pattern when participating in the DA activities. The DA program has been well
received and implemented with various populations, including seniors with chronic diseases,
children with ADHD and learning disabilities, and young adults with intellectual disabilities. The
Dementia Society of America awarded DA the Neuron Brain Health Award 2020 — 2021. The
DA program has also been used as an intervention in multiple empirical studies. For example,
Willemin et al. (2018) conducted a quasi-experimental study to examine the DA program's effect
(i.e., Drumtastic) on social-emotional functioning for 14 children with ASD. Although the social
and personal skills did not improve due to the intervention, all participants reported considerably
higher enjoyment and fun ratings post-intervention. Yang et al. (2021) also conducted a pilot
study to examine the effect of DA intervention on motor skills, attention, and behavior for young
adolescents with ID and ASD. It was found that participants’ attention was improved after the 8-
week DA intervention. The DA program was used as an antecedent-based intervention in the

current study.



Problem and Purpose Statement
Though many individual interventions are shown to be effective, each intervention (e.g.,
exercise, music, and rhythmic movement) has limitations. To date, no researcher has investigated
the combined effect of these interventions on VC skills (i.e., verbally asking for help, responding
to teachers, and verbally initiating a conversation) and TE (i.e., stay on task, use task materials,
work on a project) for children with ASD. The DA program combines the known interventions
of exercise, music, and rhythmic movement uniquely, and it holds a potential impact of the
overall health, wellbeing, and attention on participants. Still, there is a lack of research to explore
the role of the DA program in improving VC and TE in children with ASD. Therefore, the
purpose of this investigation is to examine the effect of the DA program, implemented as an
antecedent-based intervention, on VC and TE in children with ASD.
Research Questions and Hypotheses
A single-subject research design was employed in this investigation. The research
questions and hypotheses are stated below:
QI. Implemented as an antecedent-based intervention, does Drums Alive® improve
verbal communication for children with ASD?
H1. It is hypothesized that there will be an improvement in the participants’
verbal communication as measured by direct observation in structured activities
(e.g., Jenga, Lego, writing, target tossing, etc.) following the antecedent Drums
Alive® intervention.
Q2. Implemented as an antecedent-based intervention, does Drums Alive® improve task

engagement for children with ASD?
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H2: It is hypothesized that there will be an improvement in the participants’ task
engagement as measured by direct observation in structured activities (e.g., Jenga,
Lego, writing, target tossing, etc.) following the antecedent Drums Alive®
intervention.
Delimitations
This study was subject to the following delimitations:
1. Participants were preschoolers in North Texas enrolled in programming at a therapy-
based center.
2. A small sample size of participants was used (N = 5).
3. The age of participants was 4 to 9 years.
4. The participants were limited to those with ASD, identified as needing Level 1 or
Level 2 support.
5. A four-phase single-subject withdrawal treatment research design was used.
6. The principal investigator (PI) served as the DA intervention instructor.
7. The registered behavior technicians (RBTs) in the center provided support in all
intervention and data collection settings.
Limitations
With a single-subject research design, this study has the following limitations:
1. Limitation of generalizing results. It is difficult to generalize the results to other
populations with few participants.
2. Limitations of participants’ variability. The participants with ASD have significantly

different characteristics from each other.
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3.

Limitation of hardly controlled extraneous factors. Many co-variables could affect an
observed causal relationship, such as different measures, persons, settings, and times.
Limitations of data analysis. When using the visual inspection data analysis method,
the baseline phase may include a wide range of scores. It is hard to determine if the
intervention phase produces a difference. Besides, the nature of the graph may
prevent small but meaningful changes from being visually evident.

Assumptions

With a single-subject research design, this study used the following assumptions:

1.

2.

3.

It intensively focuses on the behavior of individual participants.

It discovers the casual relationships by manipulating an independent variable,
carefully measuring a dependent variable, and controlling extraneous variables.

It studies the solid and consistent effects that have biological and social importance.

Definition of Terms

Within the context of this study, the terms were defined as following:

1.

Autism spectrum disorder (ASD): ASD is a neurological developmental disorder
characterized by deficits in social skills, communication, and repetitive or restricted
interests that typically manifest before 36 months (APA, 2013).

ASD severity levels: the support level defines ASD’s severity levels. Level 1 means
that individuals with ASD require only mild support; Level 2 means that individuals
with ASD require substantial support; Level 3 means that individuals with ASD need
extreme support in daily life activities and academic activities. All five participants

were under Level 1 or Level 2 support in the current study.
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Antecedent-based intervention: antecedent-based intervention is a collection of
practices in which environmental modifications are used to change the conditions in a
setting that prompts a learner with ASD to reduce interfering behaviors and increase
on-task behaviors (Sam, 2016). In the current study, the intervention was
implemented as an antecedent-based intervention.

Drums Alive® (DA): the DA is a program that combines exercise, music, and
rhythmic movement. Participants engage participate in the DA activities by
drumming, bouncing, rolling on a big rubber ball, or moving around the ball with
locomotor skills to the music (Drums Alive, n.d.).

Exercise: Exercise is a type of physical activity consisting of planned, structured, and
repetitive bodily movements to improve and maintain one or more components of
physical fitness (Caspersen et al., 1985). The exercise types in the current study
include walking, jumping, jogging, bouncing, and rolling.

Evidence-based practice (EBP): EBPs are strategies proven to be effective for most
students through experimental research studies or large-scale research field studies
(Vanderbilt University, n.d.). In the current study, the EPB include in the antecedent-
based exercise intervention.

Music: Music is vocal, instrumental, or mechanical sounds combined in such a way
as to produce beauty of form, harmony, and expression of emotion (Merriam-
Webster, n.d.). In the current study, the music includes age-appropriate songs with
strong rhythmic beats.

Rhythmic movement: Rhythmic movements are physical movements repeated at

regular intervals, which in turn form a typical pattern or beat (Collins English

13



10.

Dictionary, n.d.). In the current study, rhythmic movement is included as a part of the
antecedent-based DA intervention.

Task engagement (TE): Engagement in academic activities is defined as flow or
involvement (Meltzer & Hamann, 2005). In the current study, TE was when the
participant exhibited compliance to any assigned activities from the investigator or
the RBT. Three operational definitions for TE were: (a) stay on an assigned activity,
(b) work on an assigned activity, and (c¢) use assigned activity materials.

Verbal communication (VC): VC refers to spoken language production to send an
intentional message to a listener (McDuffie, 2021). In the current study, three
operational definitions for VC were employed: (a) verbally responding to the
investigator or RBTs’ questions, (b) verbally initiating a conversation, and (c)

verbally requesting for help from their RBTs.
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CHAPTER II
LITERATURE REVIEW

The purpose of this investigation was to determine: (a) the functional relation between
the antecedent DA intervention and VC in children with ASD, (b) the functional relationship
between the antecedent DA intervention and TE in children with ASD. The following sections
support the use of DA, which uniquely combines exercise, music, and rhythmic movement, as an
antecedent-based intervention to improve VC and TE for children with ASD. The following
literature review presents quality research articles to provide an in-depth understanding of the
topics related to this investigation and the methodological designs for the current study (i.e.,
single-subject research design). The topics related to this investigation are: (a) effect of exercise
on VC and TE in school-age students with ASD, (b) effect of music on VC and TE in school-age
students with ASD, and (c) effect of rhythmic movement on VC and TE in school-age students
with ASD.

Effect of Exercise on Verbal Communication and Task Engagement

Literature Search and Review Procedure

The literature review specific to the effect of exercise on VC and TE was conducted
systematically. Potentially relevant articles published in the past 20 years (i.e., 2000-2020) were
initially located through online indexing system searches with assistance from a reference
librarian. The librarian and PI used the keywords to conduct the initial literature search using the

indexing systems of Academic Search Complete, Education Source, SPORTDiscus, and Google

99 ¢¢ 29 ¢¢

Scholar. Keywords used for the initial search include “exercise,” “physical activity,” “verbal

29 ¢¢ 29 ¢c 29 ¢¢

communication,” “communication,” “time on task,” “on-task behavior,” “task engagement,”
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29 ¢¢ 29 ¢c 99 ¢ 99 ¢¢

“academic engagement,” “children,” “school-age students,” “autism,” “autism spectrum disorder
or ASD,” “pervasive non-developmental disorder,” and “Asperger syndrome.”

After receiving initial search records, the PI and another reviewer (i.e., another doctoral
candidate in the major of Adapted Physical Activity) independently assessed all the titles and
abstracts to determine whether the studies met the inclusion criteria using a dichotomous scale.
In disagreement, articles were re-assessed until a 100% inter-rater agreement was obtained. The
PI also conducted a manual search for additional literature based on the reference lists from
located articles. After determining the target literature, the PI and the reviewer independently
evaluated the quality of all selected papers for this topic. Complete agreement (i.e., 100%)
between the PI and the reviewer was obtained for each article's full-text quality evaluation. The
inclusion criteria for the exercise literature were: (a) exercise, physical activity, or antecedent
exercise was used as an intervention; (b) participants were school-age students, aged 3—21, and
diagnosed with ASD, autism, Asperger syndrome, or pervasive non-development disorder
(PDD); (c) dependent variables investigated included verbal communication, social
communication, task engagement, on-task behavior, time-on-task, or academic engagement; (d)
research published in the past 20 years (2000-2020) in peer-reviewed English journals; and (e)
an experimental/quasi-experimental or single-subject research design was used (literature
reviews and meta-analyses excluded).

Literature Quality Evaluation Technique

The Adapted Physical Activity Taxonomy (APAT), developed by Carano et al. (2014),

was used to evaluate the quality of empirical research studies within the field of adapted physical

activity. The APAT comprises two parts: (a) a review for the quality of the study and (b) a

review for the level of recommendation. The APAT has an evaluation rubric for each of the four
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types of research designs: (a) experimental/quasi-experimental design, (b) single-subject research
design, (c) correlational design, and (d) qualitative design. The appropriate rubric was used to
evaluate each section of a research article (i.e., introduction, method, results, and discussion).
After reviewing each section, the following rating levels were used to decide the article's overall
quality.

A Level 1 ranking indicates that the article met all quality indicators for each section and
domain and is indicative of robust research quality; a Level 2 ranking indicates the research
article failed to meet at least one of the quality indicators in a section and is reflective of
moderate research quality; a Level 3 ranking indicates the research article was unable to meet at
least one of the quality indicators in each section and is reflective of weak research quality. In
addition to the quality, three levels of recommendation are used to indicate the strength of a
recommendation for applying the research findings in adapted physical activity. When one of the
following criteria is met, the recommendation level of that research is Level A: (a) the results of
the study hold significant value and can be applied to multiple settings related to the adapted
physical activity field, (b) consistent findings using randomized trials or relating to a systematic
review, (¢) interventions were validated and relevant to populations including individuals with
disabilities. Level B recommendations include limited or inconsistent evidence about the adapted
physical activity field. Level C recommendations include studies with recommendations based
on opinion, consensus, practice, or field-based experiences or studies that do not directly relate to
benefiting individuals with disabilities through PA. However, no recommendation is needed if
the study is not relevant to the adapted physical activity field. The investigator can systematically
evaluate the literature using this two-part review process. This process was followed within the

current study for literature specific to exercise on VC and TE.
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Literature Search Results

The initial search resulted in 80 articles on the exercise effect topic. Strictly following the
inclusion criteria, the PI and the reviewer agreed that 10 articles met the inclusion criteria and
were eligible for a complete evaluation. A descriptive summary of the 10 articles is presented in
Table 1 in alphabetical order. Of the 10 studies, seven articles used a single-subject design with
20 participants involved in all seven studies. Among all 10 studies, 60% used jogging as the
intervention exercise, which is consistent with the findings of previous literature reviews (Lang
et al., 2010). Other exercise types included mini-basketball, locomotor, object manipulation,
yoga, and dance. The majority (70%) of these interventions were implemented before academic
activities as antecedent exercise.

The dependent variables of communication, TE, executive function, and stereotypical
behavior were investigated within the evaluated articles. Even though this systematic literature
review summarizes the effect of exercise on VC and TE, none of the studies focused exclusively
on these two variables; instead, most of the articles concentrate on TE and stereotypic behavior
as dependent variables. Although VC and TE variables were examined with other variables,
these studies still provide evidence to support the use of exercise to improve VC and TE for

school-age students with ASD (see Tables 1 and 2).
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Table 1

Descriptive Summary of Exercise Effect on VC and TE — Experimental and Quasi-Experimental Literature

Participant information

Study Stufiy Sample  Age range Exercise Outcomes
design size (years) types

Oriel et al. QED N=24 CA=3-6 15 min jogging/ There was a significant improvement in the treatment

(2011) running group's correct response compared to the control
group, with no significant difference in on-task
behavior and stereotypical behaviors in both groups.

Tse (2020) ED N=37 CA=8-12 30 min jogging The 12-week jogging intervention effectively
improved emotion regulation and reduced behavior
problems, including attention problems.

Wang et al. QED N=33 CA=3-6 40 min mini After the 12-week mini basketball training, the

(2020) basketball training  intervention group preschoolers with ASD improved

social communication, repetitive behavior, and
executive function.

Note. CA means chronological age. ED means experimental design. QED means quasi-experimental design.
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Table 2

Descriptive Summary of Exercise Effect on VC and TE — Single-Subject Literature

Participant information

Study 32;1gyn Sample  Age range E)t(;;(élsse Outcomes
size (years)
Lee et al. SSD N=3 CA=3-6 15 min locomotor activity or ~ All participants engaged in fewer stereotype behaviors
(2018) objects manipulation following locomotor activities (post-) than pre-PA sessions
activity but have an inverse effect in the object manipulation
activities.
Miramontez ~ SSD N=3 CA=4-6 5 min book reading/5min On-task behavior during journal writing increased after
& Schwartz yoga/5 min dance party in participating in the yoga or dance party activity.
(2016) the circle time
Morrison SSD N=4 CA=10-21 Antecedent exercise Antecedent exercise and access to leisure items reduced
et al. includes a therapy ball, problem behavior for all four participants. Antecedent
(2011) stationary bike, scooter exercise resulted in a modest post-intervention decrease in
board, and moon shoes problem behavior for three of the four participants.
Nakutin & SSD N=3 CA=6-7 12 min jogging followed by  All three participants’ percentage of academic engagement
Gutierrez 5 min walking or stretching  and executive function were increased in the intervention
(2019) phase. All participants’ engaged time increased.
Neelyetal.  SSD N=2 CA=7-8 10 min jumping on an Both participants demonstrated higher levels of academic
(2015) indoor trampoline engagement and reduced levels of stereotypy after the
antecedent physical exercise.
Nicholsonet SSD N=4 CA=9 12 min jogging and 5min All participants’ academic engagement increased. Students
al. walking and stretching were observed to be more active in the classroom after the
(2011) PA intervention.
Pokorski SSD N=1 CA=5 10-15 min gross motor Participant’s engagement was higher in the gross motor

et al. (2019)

activities, sensory behavior
integration (SBI), and seated

activities sessions compared with SBI and seated work
sessions.

Note. CA means chronological age. SSD means single-subject design.
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Literature Summary

Studies conducted by Nakutin and Gutierrez (2019), Nicholson et al. (2011), Oriel et al.
(2011), and Tse (2020) all applied jogging as the antecedent exercise intervention to improve
behavior function, TE, and executive function in school-age students with ASD. Tse (2020)
conducted a 12-week jogging intervention for 15 children with ASD to improve emotion
regulation and functional behavior. When compared with the children in the control group, the
emotion regulation (e.g., children's overall mood, emotional expression, and self-awareness) and
the functional behavior (e.g., social problems and attention problems) were significantly
improved in children in the jogging intervention group. The results supported the authors'
hypothesis that exercise intervention effectively improves emotion regulation and reduces
external, internal, and total behavior problems.

Nakutin and Gutierrez (2019) also implemented a jogging intervention for three children
with ASD using multiple baselines across participants’ research design to examine the effect of
antecedent exercise on executive function and academic engagement. The researchers
documented increased academic engagement but not executive function. Nicholson et al. (2011)
examined the effect of antecedent exercise (i.e., 12 min jogging plus 5 min walking and
stretching programs) to improve academic engagement for children with ASD. It was found that
only 12 min of a jogging activity is sufficient to increase academic engagement for children with
ASD. Similarly, Oriel et al. (2011) examined the effect of jogging and walking on the frequency
of correct responses and on-task behavior. While the frequency of correct responses increased
after intervention, there was no change in on-task behavior in children with ASD.

Pokorski et al. (2019) and Lee et al. (2018) examined the effect of a gross motor activities

program on engagement and stereotypical behaviors. Pokorski et al. (2019) applied three
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structural antecedent activities (i.e., gross motor activities, sensory-based interventions, and
seated work) to increase engagement levels, reduce vocal stereotypy, and reduce motor
stereotype in one child with ASD. The results indicated that the participant's engagement level
was generally higher during the gross motor activities intervention than in the sensory-based or
seated work interventions. However, more participants and research are needed to provide robust
evidence for these conclusions. Similarly, Lee et al. (2018) examined the effect of a locomotor
and objective manipulation physical activity program on stereotypical behavior and TE in three
children with ASD. In the three-component test sequence (i.e., pre-physical activity, physical
activity, and post-physical activity), all three participants demonstrated lower post-physical
activity stereotypic behavior after the intervention, but only one participant demonstrated
increased TE during the intervention. The researchers suggested that TE has an inverse
relationship with stereotypical behavior and that motivation is a significant factor affecting
engagement in physical activities. Lee et al. (2018) recommended that future research also focus
on motivation for children with ASD while using exercise as an intervention. Cumulatively, the
research presented here provides evidence that TE and stereotypical behavior are improved in
children with ASD through antecedent exercise interventions (Miramontez & Schwaetz, 2016;
Morrison et al., 2011; Neely et al., 2015).

Finally, Wang et al. (2020) implemented a 12-week mini-basketball training program for
18 preschoolers with ASD to improve working memory functioning and social communication
impairment and reduce repetitive behavior. Compared with the control group, the intervention
group exhibited significantly better working memory and social communication performance. In

addition to the effectiveness of exercise for improving TE and reducing stereotypical behaviors,

22



this study adds to the empirical evidence that exercise can also enhance social communication
for children with ASD.
Exercise Effect on VC and TE Literature Quality Evaluation

In addition to the descriptive summary provided in Tables 1 and 2, an overview of the
literature's quality is presented in Table 3, including the APAT quality level ratings and the
strength of recommendation for the 10 evaluated articles. The evaluation quality criterion of
experimental/quasi-experimental research design and single-subject research and the
recommendation level decision procedure are presented in Appendix A.
Table 3

Exercise Effect on VC and TE Literature Quality and Recommendation Level Evaluation

Study Quality Strength Level =~ Recommendation Level
Lee et al. (2018) Level 2 Level B
Miramontez & Schwartz (2016) Level 3 Level A
Morrison et al. (2011) Level 3 Level A
Nakutin & Gutierrez (2019) Level 3 Level A
Neely et al. (2015) Level 3 Level A
Nicholson et al. (2011) Level 3 Level A
Oriel et al. (2011) Level 3 Level A
Pokorski et al. (2019) Level 3 Level A
Tse (2020) Level 2 Level A
Wang et al. (2020) Level 3 Level A

Note. Level 2 means moderate quality, and Level 3 means weak quality. Level A means a strong

recommendation, and Level B means a moderate recommendation.
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Experimental and Quasi-Experimental Research Design Literature Quality Evaluation

Only one experimental design article (i.e., Tse, 2020) met the indicators needed for a
Level 2 rating (moderate research quality). Two experimental design articles (i.e., Oriel et al.,
2011; Wang et al., 2020) were evaluated as Level 3 (weak research quality). The common issues
that appeared in all three studies were: (a) a lack of detail regarding participants’ confidentiality
information, (b) failure to assess the intervention fidelity, and (c) failure to report power.
Tse et al. (2020) met indicators for a Level 1 rating across all sections, but it did not report power
that dropped the rating from Level 1 to Level 2 (see Table 3).
Single-Subject Research Design Literature Quality Evaluation

The APAT evaluation results in Table 3 show that six of the seven (85%) single-subject
research design articles had methods sections evaluated as weak (i.e., Level 3 rating). Five of the
seven articles (71%) had results sections assessed as weak, which dropped the articles to the
overall quality of Level 3. This weak rating results from the authors failing to provide essential
details for replication in the articles’ method and the result sections. Additionally, almost none of
the single-subject design articles addressed threats to internal validity. Inadequate descriptions of
the participant-related information (e.g., sampling technique, participant inclusion, exclusion
criteria, and participant confidentiality protection) also contributed to Level 3/weak ratings.
Additionally, in the introduction section, about 50% of the studies did not clearly state the
research purpose and hypothesis. Only the article from Lee et al. (2018) met the indicators
needed for a Level 2 rating when evaluated on the APAT. This study had the issues mentioned
above, including those related to sampling technique and participants’ inclusion criteria.
However, unlike the other articles, Lee et al. did provide the essential participant-related details

in another section of the article.
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Exercise Effect on VC and TE Literature Recommendation Level

Although none of the 10 studies were evaluated with a Level 1 quality rating, nine studies
were evaluated with a strong recommendation level (i.e., Level A) as the overall outcome from
each study resulted in “significant value that can be applied to educational, recreational and
disability sport settings” (Carano et al., 2014, APAT Level of Recommendations). Different
types of exercise were proven to effectively improve on-task behavior and academic engagement
in school-age students with ASD. Like the conclusion drawn by Dillon et al. (2017), the quality
analysis among those articles suggested that as researchers move forward with designing and
conducting the research to establish the evidence base, they need to be mindful of the research-
practice gap. Moreover, researchers must provide the critical information in their method section
that is required for replication.

Effect of Music on Verbal Communication and Task Engagement

Literature Search and Review Procedure

The review of the literature specific to the effect of music on VC and TE was
systematically conducted. Potentially relevant articles published in the past 20 years
(i.e., 2000-2020) were initially located through online indexing system searches with assistance
from a reference librarian. The librarian and PI used the keywords to conduct the initial literature
search using the indexing systems of Academic Search Complete, Education Source,

SPORTDiscus, and Google Scholar. Keywords used for the initial search include “music,”

29 <c 29 ¢¢ 29 ¢¢

“music therapy,” “verbal communication,” “communication,” “time on task,” “on-task

29 ¢ 29 ¢¢ 29 ¢¢ 99 ¢¢

behavior,” “task engagement,” “academic engagement,” “children,” “school-age students,”

99 ¢

“autism,” “autism spectrum disorder or ASD,” “pervasive non-developmental disorder,” and

“Asperger syndrome.”
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After receiving initial search records, the PI and another reviewer independently assessed
all the titles and abstracts to determine whether the studies met the inclusion criteria using a
dichotomous scale. In the instance of disagreement, articles were re-assessed until a 100%
inter-rater agreement was obtained. The PI also conducted a manual search for additional
literature based on the reference lists from located articles. After identifying the relevant
literature, the quality of all the selected articles for this topic was independently evaluated by the
PI and the reviewer using the Council for Exceptional Children (CEC) quality indicators
(Gersten et al., 2005; Horner et al., 2005). Full agreement (i.e., 100%) between the PI and the
reviewer was obtained for each article’s full-text quality evaluation. The inclusion criteria for the
literature specific to music were: (a) music or music therapy was used as an intervention, (b)
participants were school-age students, aged 3—21, and diagnosed with ASD, autism, Asperger
syndrome, or PDD, (c) dependent variables investigated included VC, social communication,
task engagement, on-task behavior, time-on-task, or academic engagement, (d) research
published in the past 20 years (2000-2020) in peer-reviewed English journals, and (e) an
experimental/quasi-experimental or single-subject research design was used (literature reviews
and meta-analyses excluded).
Literature Quality Evaluation Technique

Since the APAT was developed to evaluate the quality of empirical research studies
specific to the adapted physical activity field, other quality indicators were used to evaluate the
quality of the literature specific to music’s effect on TE and communication. In 2005, the CEC
developed a series of indicators to evaluate the quality of research articles and to identify EBP in

special education. Specific to the current literature review, the experimental research and quasi-
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experimental research quality indicators and the single-subject research quality indicators were
used to evaluate the literature found through the search.
Experimental and Quasi-Experimental Literature Quality Evaluation

Gersten et al. (2005) explored and presented quality indicators for experimental and
quasi-experimental research in the Special Education field. These indicators were intended to
evaluate the merits of a completed research report, article, proposal, dissertation proposal, and
grant application and serve as a checklist for researchers to use as they developed their research
designs. The quality indicators are defined as essential indicators and desirable indicators. The
essential quality indicators include: (a) describing participants, (b) implementation of the
intervention and description of comparison conditions, (¢) outcome measures, and (d) data
analysis (see Appendix B). Researchers use these indicators to evaluate literature as “acceptable"
and "high" quality research studies. According to Gersten et al. (2005), a study would need to
meet all but one of the essential quality indicators and demonstrate one of the qualities listed in
the desired quality to be considered an acceptable quality research study. To be considered a
high-quality research study, a study would need to meet all but one of the essential quality
indicators and demonstrate at least four desirable quality indicators.
Single-Subject Research Design Literature Quality Evaluation

Horner et al. (2005) explored and presented a series of quality indicators to (a) define
features of single-subject research methodology, (b) clarify the single-subject research methods
for special education, and (c) offer objective criteria for determining when single-subject
research results are sufficient for documenting evidence-based practice. The quality indicators
include: (a) description of participants and settings, (b) dependent variables, (c¢) independent

variable, (d) baseline, (e) experimental control/internal validity, (f) external validity, and
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(g) social validity (see Appendix C). According to Horner et al. (2005), a study would need to
meet all but one of the quality indicators to be considered as having “the ‘acceptable’
methodological rigor needed to be a credible example of single-subject research” (p.173).
Literature Search Results

The initial search resulted in a total of 98 studies. Strictly following the inclusion criteria,
the PI and the reviewer agreed that 14 articles met the inclusion criteria. A descriptive summary
of the 14 articles is presented, by research design, in Tables 4 and 5. Of the 14 studies, eight used
a single-subject design, with 27 participants involved in all seven studies. The types of music
intervention varied from study to study but can be summarized into the following categories:
(a) noncontingent music, (b) music with lyrics and music with lyrics plus instruction, and (¢)
listening programs (e.g., different music tracks, auditory prompting system, and individually
composed songs). Within the evaluated articles, the dependent variables of vocal stereotypy,
communication, on-task behavior, TE, challenging behavior, behavioral responses, off-task
behavior, attention to task, person engagement, follow a routine, greeting behavior, and mood

were examined.
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Table 4

Descriptive Summary of Music Effect on VC TE — Experimental and Quasi-Experimental Literature

Participant’s information

Study Study design Sample Age range Music Type Outcomes
size (years)
Kalas ED N=30 CA=4-6 Simple and complex music  Adding musical elements can help to
(2012) therapy facilitate joint attention for children with
ASD.
LaGasse ED N=17 CA=6-9 Music therapy group and Music therapy group intervention
(2014) non-music social group significantly improves participants’ social
intervention skills and develops their joint attention
compared with the non-music group.
LaGasse QED N=17 CA=5-12 Music therapy intervention Initial outcome data for brain responses
et al. (2019) and behavior indicated positive trends for
the impact of music therapy on selective
attention skills.
Pasiali QED N=9 CA=13-20 Music attention control The results demonstrated positive trends
et al. training and improvements in attentional control
(2014) and switching and selective attention.
Simpson ED N=22 CA=3-9 Self-operated auditory Children with autism were more engaged
et al. (2013) prompting system (tape in the sung condition than the spoken
recordings of music condition, although there was
interspersed with prompts)  considerable variability in engagement
levels between participants.
Stamou ED N=42 CA=5-8 Novel music and dance Music is a strong motivational factor for
et al. program autistic participants and promotes
(2019) engagement on task.

Note. CA means chronological age. ED means experimental design. QED means quasi-experimental design.
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Table 5

Descriptive Summary of Music Effect on VC and TE — Single-Subject Literature

Participant information

Study Study Sample  Age range Music Types Outcomes
design .
size (years)

Dieringer & SSD N=2 CA=4 Music therapy (lyrical songs with Both participants exhibited marked decreases in off-task

Porretta instrumental accompaniment) behaviors during the intervention (music) compared to baseline

(2013) (no music).

Dieringer SSD N=5 CA=5-6  Music with lyrics Both interventions can improve on-task behavior. Moreover, the

etal. (2017) versus music with lyrics plus music with lyrics plus instruction increased on-task behaviors to
instruction a greater extent than music with lyrics.

Francis SSD N=12 CA =9-19 Listening Program-A music-based The results demonstrated a more significant indication of positive

(2011) auditory stimulation technique change in attention to task and person engagement after TLP than

traditional music.

Gibbs et al. SSD N=2 CA =4-7  Noncontingent Music and Functional = Task engagement was higher in the FCT condition, and it

(2018) Communication Training (FCT). increased his ability to engage in a task.

Kern SSD N=2 CA=3-5 Children's teachers sing the songs The songs helped the children enter the classroom, greet the

et al. during the greeting routine. teacher or peers, and engage in play.

(2007)

Montgomery SSD N=2 CA=17 Sung and spoken conditions The results of the study indicated a potential positive relationship

etal. (2011) embedded into a computer-based between the self-operated auditory prompting system and the on-
intervention task behavior of the participants

O’Connor & SSD N=1 CA=11 Songs (tracks of humpback whale It is hard to conclude the music's reactions, but the participants

Dieringer sounds, didgeridoo music, tuba and interacted and engaged in positive physical behavior (e.g.,

(2014) piano, Pink Floyd, and "Old Man swinging) during the sessions when playing the whale sounds
River") song.

Scalzoetal.  SSD N=1 CA=12 Noncontingent music The results suggested that the combined intervention resulted in

(2015)

more significant suppression of vocal stereotypy and increased
occurrences of on-task behavior in both participants.

Note. CA means chronological age. SSD means single-subject design.
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Literature Summary

Music intervention feasibility and group music intervention's preliminary efficacy on
attentional control were examined with individuals with ASD. LaGasse et al. (2019) and Pasiali
et al. (2014) demonstrated that group music intervention is feasible and acceptable for
participants with ASD. Pasiali et al. (2014) documented using a group music intervention to
improve attentional focus as measured by direct observation. In addition to direct observation
methodologies, LaGasse et al. (2019) used electroencephalography (EEG) to measure brain
response and the Test of Everyday Attention for Children to measure attention outcomes for 14
children (seven with and seven without ASD) before and after 10 sessions of music intervention.
Based on the brain response data, the authors purported that music positively impacts selective
attention skills in both groups of children with and without ASD. Like the findings from the
exercise literature, there are many different types of music activities that have been used in
research.

The types of music interventions include listening to or creating music (Francis, 2011;
Kern et al., 2007), low tone versus high tone music (O’Connor & Dieringer, 2014), simple versus
complex rhythm music (Kalas, 2012), and music with lyrics versus without lyrics (Dieringer et
al., 2017). In their study of the on-task behavior of children with ASD, Dieringer and Sainato
(2017) compared the impact of music with lyrics alone and the impact of music with lyrics in
addition to instruction. They reported that both interventions increased the on-task behavior for
all four participants. However, the music with lyrics plus instruction intervention had a higher
effect on increasing on-task behavior than music with lyrics alone. Similarly, O’Connor and
Dieringer (2014) assessed an 11-year-old male’s behavioral response with ASD when listening

to different music pieces. The measures of the behavioral response included eye movement,
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expressive behavior, and body movement. The authors suggested that the participant responded
differently to different music tracks and the participant favored the whale sounds and the
didgeridoo music over other tracks of music. For example, under the effect of the whale song,
the participant had a lower demonstration of the “chewing or pulling on clothes” behavior and
the “no noise” behavior than three of the four other music conditions.

Given that only one participant was involved in the aforementioned study, the authors
were cautious in their conclusions but did recommend that educators be aware of the tone and
emotional expression of the music when working with students with ASD. Kalas (2012)
investigated simple music and complex music on joint attention in children with ASD. The joint
attention was defined as the participants and the instructor sharing attention to an object on
purpose. The author concluded that simple music with precise and predictable patterns
effectively elicited joint attention for children more significantly impacted by ASD. Conversely,
complex music with variable patterns may be more useful when working with children with mild
to moderate impacts of ASD. This study provides a guide for educators and practitioners to use
when choosing music as an intervention for individuals with ASD.

Noncontingent music has also been investigated as an intervention to improve TE and
reduce vocal stereotypy for children with ASD (Gibbs et al., 2018; Scalzo et al., 2015). Gibbs et
al. (2018) combined noncontingent music intervention with response interruption and redirection
intervention (RIRD) to reduce vocal stereotypy behavior and increase on-task behavior in
children with ASD. The researchers reported that the combined intervention resulted in more
significant suppression of vocal stereotypy and increased occurrences of on-task behavior than
the RIRD intervention alone. Similarly, Scalzo et al. (2015) compared the effect of four

interventions (including functional communication training and non-contingent music) on
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reducing vocal stereotypy and challenging behaviors and increasing TE for a 12-year-old male
with ASD. Scalzo et al. reported that all evaluated behaviors were improved more in the
functional communication training than in the other interventions, including music.

Music interventions, including listening programs, have also been employed in
educational settings (Francis, 2011; Kern et al., 2007; O’Connor & Dieringer, 2014) and
employment training settings (Montgomery et al., 2011). Francis (2011) compared a music-based
auditory stimulation technique (i.e., the Listening Program) with a typical music intervention to
examine the effect on attention to task, person engagement, and mood for individuals with
special needs (N = 12), including those with ASD. The Listening Program was shown to have a
significant effect on concentration on task and person engagement with interaction, while the
impact on mood varied by the participant. One interesting finding from this study was that the
participants with sensory processing difficulties demonstrated tremendous improvements in
attention to task and person engagement. As a result, the Listening Program was recommended
for educational and field settings that include individuals with sensory processing problems.
Kern et al. (2007) evaluated the effect of composing songs on the morning greeting routine and
morning cycle time for young children with ASD. The researchers suggested that when the songs
were used, the two participants followed the routine better, greeted more peers, and engaged
longer in the playtime. In a similar study, Montgomery et al. (2011) applied an auditory
prompting system to increase participants’ on-task behavior in job performance. The auditory
prompting intervention consisted of music recordings interspersed with promotions of self-
evaluation and encouragement related to job tasks in employment settings. A positive

relationship was found between the self-operated auditory prompting system and the participants'
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on-task behaviors. When using music as a prompt, the participants’ independence and on-task
behavior were promoted.

In addition to the positive effects of music on attention and TE, researchers also
examined the impact of music on communication and language learning (Blythe LaGasse, 2014;
Simpson et al., 2013) and inclusion promotion (Stamou et al., 2019). For example, Blythe
LaGasse (2014) examined the effect of group music intervention on joint attention, eye gaze, and
communication in children with ASD. Compared to the control group, joint attention and eye
gaze improved significantly in the music intervention group, though no significant difference
was observed in communication skills. The author suggested that the non-significance of
communication skills changes may have been due to the considerable variability in the
participant’s communication skills. Similarly, Simpson et al. (2013) used music to promote
engagement for children with ASD in a language learning task. The authors reported that the
participants’ engagement level was higher when children sang the word than speaking the word.
The authors claimed that using musical elements during an intervention can promote language
skills development and enhance children's engagement with ASD. Likewise, Stamou et al.
(2019) found improved engagement when using music to prompt inclusion for children with
ASD in mainstream classes, and they recommend that music is a decisive motivational factor for
engagement in more tasks and group cooperation for students with ASD.

Music Effect on VC and TE Literature Quality Evaluation

In addition to the descriptive summary provided in Tables 4 and 5, an overview of the
CEC quality evaluation of the 14 articles is presented in Table 6. A closer examination of the
quality of all experimental and quasi-experimental research design articles and single-subject

research design articles is shown in Appendices C and D.
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Experimental and Quasi-Experimental Literature Quality Evaluation

Using the CEC quality indicators for group experimental and quasi-experimental research
in special education (Gersten et al., 2005), none of the six articles presented in Table 4 were
evaluated as high-quality, though two of the six articles were evaluated as acceptable
(i.e., Simpson et al.'s 2013; Stamou et al., 2019). The remaining four articles were evaluated to
be below acceptable quality. Further, all six experimental/quasi-experimental studies failed to
provide information on (a) the participants across groups, (b) differential attrition,

(c) intervention implementation fidelity, or (d) the power analysis conducted.

Using the CEC guidelines and the six studies presented in Table 6, music was determined
not to be an EBP. For music to be identified as an EBP, evidence from four acceptable-quality
studies or two high-quality studies in the current review is needed. In this current review of
literature, only two acceptable-quality studies were identified and evaluated. From the analysis of
the literature using the CEC indicators, it is suggested that authors pay particular attention to the
reporting of (a) detailed participants’ information, (b) fidelity in intervention implementation,
and (c) the power analysis conducted. More high or acceptable quality studies, consistent with
these recommendations, are needed to establish music as an EBP for individuals with ASD.
Single-Subject Literature Quality Evaluation

Similar to the experimental research literature, only a limited number of studies were
evaluated as high or acceptable quality concerning methodological rigor. As presented in Table
6, two studies were evaluated as high quality (i.e., Gibbs et al., 2018; Kern et al., 2007). Two
studies were evaluated as acceptable quality (i.e., Dieringer et al., 2017; Scalzo et al., 2015).
When evaluated using the CEC indicators, it was found that most of the studies (63%) failed to

describe the process for selecting participants with replicable precision. A contributing factor to
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this is that most of the single-subject studies evaluated used a purposive sample method with
limited details so that other researchers could select individuals with similar characteristics.
Little descriptions of the independent variables and how dependent variables were also measured
negatively impacted the evaluation of replicable precision.

In conclusion, it is worth mentioning that, even though all studies met the social validity
quality indicators, none of the eight studies comprehensively described the social validity
measurement. All the dependent variables measured in the evaluated studies are socially
important, and the implementation of the independent variables in the studies was practical and
cost-effective.

Regarding single-subject research evidence supporting the use of music as an EBP, the
studies were evaluated using the five criteria established by Horner et al. (2005), which include:
(a) the practice is operationally defined, (b) the context in which the practice is to be used is
defined, (c¢) the practice is implemented with fidelity, (d) practices in single-subject
research should be functionally related to change of dependent measures, and (e) the
experimental are replicated across a sufficient number of studies, and participants. All eight
studies presented in Table 4 meet these five evaluation criteria and provide evidence for the use
of music as an EBP. More high-quality research using music as an intervention is needed to

bolster support for music as an EBP for children with ASD to improve communication and TE.
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Table 6

Music Effect on VC and TE Literature Quality Evaluation

Study Quality Level (acceptable/high quality)
Dieringer & Porretta (2013) Below acceptable quality
Dieringer et al. (2017) Acceptable quality
Francis (2011) Below acceptable quality
Gibbs et al. (2018) High quality
Kalas (2012) Below acceptable quality
Kern et al. (2007) High quality
LaGasse (2014) Below acceptable quality
LaGasse et al. (2019) Below acceptable quality
Montgomery et al. (2011) Below acceptable quality
O’Connor & Dieringer (2014) Below acceptable quality
Pasiali et al. (2014) Below acceptable quality
Scalzo et al. (2015) Acceptable quality
Simpson et al. (2013) Acceptable quality
Stamou et al. (2019) Acceptable quality

Rhythmic Movement Effect on Verbal Communication and Task Engagement
Literature Search and Review Procedure
The review of the literature specific to the effect of rhythmic movement on VC and TE

was conducted systematically. Potentially relevant articles published in the past 20 years
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(i.e., 2000-2020) were initially located through online indexing system searches with assistance
from a reference librarian. The librarian and PI used the keywords to conduct the initial literature
search using the indexing systems of Academic Search Complete, Education Source,

SPORTDiscus, and Google Scholar. Keywords used for the initial search included “drumming,”

29 ¢¢ 29 ¢c 99 ¢

“group drumming,” “percussion,” “rhythmic movement,” “verbal communication,”
“communication,” “time on task,” “on-task behavior,” “task engagement,” “academic
engagement,” “children,” and “school-age students.”

The PI also conducted a manual search for additional literature based on the reference
lists from located articles. The identified literature that met the inclusion criteria was then read
by the PI and is summarized in the next chapter. The inclusion criteria for the literature specific
to the rhythmic movement were: (a) drumming, percussion, or rhythmic movement was used as
an intervention, (b) participants were school-aged children, (¢) investigated dependent variables
included communication skills, social communication, task engagement, on-task behavior, time-
on-task, or academic engagement, and (d) research was published in the past 20 years (2000—
2020) in peer-reviewed English journals. For this review purposes, meta-analyses and systematic
reviews of the literature were included along with original research.

Literature Summary

The combined database and manual searches identified a total of seven studies. The seven
studies applied drumming percussion, or rhythmic movement as an intervention to improve
attention, social skills, executive function, motor skills, and/or decrease behavior problems (see

Table 7).
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Table 7

Descriptive Summary of Drumming/Percussion and Rhythmic Movement Effect on VC and TE

Participant information

Study Study Sample  Age range Intervention Types Outcomes
design :
size (years)
Benson  SSD N=3 CA=4-5 Playing vibrating toys, stomping Sensorimotor activities embedded into circle time were useful
et al. feet, standing/walking/march to act ~ for some participants at certain times to improve attention.
(2020) out the theme-related task.
Lowry QED N=18 CA=7-8 5-week rock drumming lessons Reduction in hyperactivity and peer problems was observed
et al. after a five-week drumming intervention. Drumming program
(2019) is recommended to implement in a school environment
Martin QED N=41 Youth Therapeutic music and Holyoake's The Drumbeat program has potential benefits in reducing post-
& Wood Drumbeat program traumatic stress symptoms and antisocial behavior and
(2017) increasing mental wellbeing for young adolescent boys.
Ragone  QED N=11 CA=5-11 Observation of Social Motor When the OSMoSIS switches on, it motivated children with
et al. Synchrony with an Interactive autism to consciously generated sounds by movements.
(2021) System (OSMoSIS) Children with autism engage in more activities and interact
Rhythmic movement with facilitators more.
Suetal. SSD N=1 CA=11 12 taiko drumming lessons The taiko group lessons demonstrated the potential benefits of
(2020) improving attention and social interaction for students with
learning disabilities.
Vazou ED N=39 CA=6-11 Rhythmic program vs. physical It recommended accepting, adapting, and implementing a
et al. education program rhythmic movement program to develop motor skills and
(2020) executive function for young children.
Yoo & ED N=52 CA=12-15 Study one: Dyadic drum playing Participants with ASD social skills were improved after
Kim Study two: Rhythm-mediated music  receiving the rhythm-mediated music therapy intervention.
(2018) therapy intervention

Note. CA means chronological age. ED means experimental design. QED means quasi-experimental design. SSD means single-

subject design
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Lowry et al. (2019) compared the drumming ability, motor skills, and social behavior of
children with and without ASD before and after a rock and roll drumming intervention. The
researchers reported positive changes in social behavior problems, such as hyperactivity, in the
ASD drumming group following the 5-week drumming program. Martin and Wood (2017)
implemented a DRUMBEAT program to improve the mental well-being, psychological distress,
and antisocial behaviors of low socio-economic status adolescents. The DRUMBEAT program
involved three parts (i.e., drumming with djembes, therapeutic discussions, and final
performance). The authors reported that the DRUMBEAT program was effective in reducing
psychological distress and antisocial behavior and effective in increasing the mental well-being
of the participants. In their two-part study, Yoo and Kim (2018) explored the relationship
between dyadic-drum playing and social skills and developed a rhythm-mediated music
intervention for improving social skills in children with ASD. The first part of the study
examined rhythmic cueing and tempo adjustment as correlated with social skills. Information
gleaned from this examination was used to develop the rhythmic intervention that was
implemented with adolescents (aged 12—15 years) with ASD. The authors reported higher
engagement in joint action with their partner as a result of the rhythmic movement intervention.

In their comparative quasi-experimental study, Tryfon et al. (2017) compared the
performances of children with and without ASD on auditory-motor rhythm synchronization
tasks. The researchers reported that performance on the auditory-motor rhythm synchronization
tasks was similar for both groups and that older participants performed better than younger
participants in both groups; thus, providing evidence that children with ASD perform identically
to their neurotypically developing peers on non-verbal rhythm synchronization tasks throughout

childhood development.
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Vazou et al. (2020) compared the effects of a 7-week rhythmic program and a physical
education program on motor and executive functioning. The rhythmic program emphasized
moving to music beats and moving in various rhythmic patterns with whole-body movements,
clapping, and drumsticks. In contrast, the physical education program focused on gross motor
skills and team sports, without emphasis on rhythm. The results indicated that both programs
improved participants’ motor skills and executive functioning, but participants reported more joy
and fun when participating in the rhythmic movement program.

Summary

The systematic literature reviews presented in this chapter were designed to provide the
reader with an in-depth understanding of the: (a) effect of exercise on VC and TE in school-age
students with ASD, (b) effect of music on VC and TE in school-age students with ASD, and
(c) effect of rhythmic movement on VC and TE in school-age students with ASD; as well as to
evaluate the quality of the research specific to exercise and music. By examining the literature
specific to the effects of exercise, music, and rhythmic movement on VC and TE, the PI is more
confident in the proposed intervention’s potential impact (i.e., the DA intervention).

This literature review also aimed to present justification for the use of single-subject
methodologies in the current study. Like many of the research articles presented in this chapter,
the current study proposes using a single-subject research design to examine the effect of the DA
program, implemented as an antecedent-based intervention on VC and TE in children with ASD.

While experimental research designs with randomized control groups are considered the
gold standard for research methodology in education (Odom, 2005), they require a relatively
large number of participants to ensure sufficient power, which may be very difficult or not

feasible in the intended area of study. Instead, as demonstrated by the single-subject research
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design studies presented in this chapter, the single-subject research designs effectively examine
the functional relationship between an intervention and the selected dependent variables. A
deeper understanding of designing a quality single-subject study and analyzing and reporting the
corresponding findings in a high-quality manner has been achieved through this reviewer and

evaluation process.
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CHAPTER III
METHOD
Participants

Participants Recruiting

A convenience sampling method was used to recruit five participants from a behavioral
treatment center for children with ASD in North Texas (hereafter referred to as the center). The
inclusion criteria for participants were: (a) aged four to nine years, (b) diagnosed with ASD and
requiring Level 1 or Level 2 support, (¢) have no latex allergies, and (d) can withstand the
percussion sound (drumming). The center’s director provided a written letter of support and
agreed to support participants’ recruitment through the center and the implementation of all
research activities at the center. In an effort to recruit participants, flyers were posted on the
information board in the center, and additional flyers were distributed by the center directly to
potential participants’ parents/caregivers. The flyer presented the purpose of the research, the
inclusion criteria for participants, the potential benefits of participation in this study, including
improved VC and TE for participants, and the PI’s contact information. Approval from the
Institutional Review Board (IRB) was obtained from Texas Woman’s University before any
research activities, including recruitment (see Appendix D). All participants’ parents/caregivers
signed a consent form allowing their children to participate in the research (see Appendix E).
Additionally, all participants were asked to provide verbal assent by asking if they are willing to
participate in the intervention activities (i.e., the DA intervention).
Participants Demographic Information

The pseudonyms for the five participants are Oliver, Ethan, Dylan, Jesus, and Elijah. The

demographic information for all five participants is presented in Table 8. Based on information
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provided by the RBTs and informal observation prior baseline phase, the two younger
participants are non-verbal communicators and require Level 2 support, and the other three older
participants have some VC and only need Level 1 support. All of them can independently do the
assigned activities but require consistent promptings and redirections.

Table 8

Demographic Information of All Participants

Participant’s Age (years) Gender  Support Level Verbal Communication

name Ability

Oliver 4.5 Male Level 2 Non-verbal
Ethan 4.5 Male Level 2 Non-verbal
Dylan 6 Male Level 1 Single words
Jesus 6 Male Level 1 Verbal

Elijah 6 Male Level 1 Verbal

Oliver

Oliver is a 4.5-year-old boy, and he is the only African American participant in this
study. He is a non-verbal communicator, but he can understand instructions. He carried a
communication device with him, but during the 2-month research period, the PI did not see him
use it. Oliver commonly engages in screaming, aggression towards the environment, flopping to
the ground, staring at the window, or running away from tasks. Matching cards, pulling letters
out of a foam shape, and stacking Jenga blocks are his favorite activities, and he has very limited
ability to complete other activities. During the DA intervention, rolling and bouncing on the ball

were his favorite activities.
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Ethan

Ethan is a 4.5-year-old boy. He is a non-verbal communicator, but he was able to ask
“help” and say “go” starting from the DA intervention of the current study. He can understand
and follow instructions to complete activities. He has very serious hand-tapping repetitive
behaviors. He also likes to put his hands into his mouth. During the DA intervention, rolling and
bouncing on the ball were his favorite activities.
Dylan

Dylan is a 6-year-old boy. He has very limited conversation skills but is able to answer
questions using one or two words, such as answering the color of the material, the letters’ names,
and the numbers. Dylan can follow the RBT’s instructions to complete all tasks, but the RBTs
must consistently remind him what to do. His preferred activity is to put letters in alphabetical
order. Dylan likes staring blankly a lot at the ceiling.
Jesus

Jesus is a 6-year-old boy. Jesus has a huge verbal repertoire but has limited conversation
skills with peers. He can independently request preferred items and is able to answer questions in
one or two words. He followed all instructions very well and did not demonstrate any aggressive
behaviors during the intervention and academic activities time. However, sometimes he likes to
do things in his own way. His preferred activities are throwing balls and beanbags into a bucket,
hopscotch, and match cards.
Elijah

Elijah is a 6-year-old boy, and he is the highest functioning participant among all five

participants. He uses VC though most of the time his words are slurred. He can independently
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request preferred items. His preferred activities are dancing following the Go Noddle videos,
stacking wood Jenga blocks, and throwing balls and beanbags into a bucket.
Research Design

The purpose of this study is to examine the functional relationship between the DA
intervention and the VC skills and TE of children with ASD. A four-phase ABAB single-subject
withdrawal research design was employed using a non-intervention baseline phase (A1) and an
intervention phase (B1), with each phase being repeated (A2 and B). Verification of VC and TE
should occur in response to the phase change. Introducing the intervention twice to compare the
target behaviors with the two baseline phases was done to strengthen or validate the functional
relationship between the target behaviors and treatment (Richards, 2018).

Settings and Materials

All data collection activities and intervention activities were implemented in an indoor
fitness room in the center. All activities were executed in a manner that complies with the
Centers for Disease Control and Prevention (CDC) COVID-19 pandemic guidelines. The fitness
room is disconnected from other therapy rooms, and it is used to do workshops or training for the
center staff or parents. Inside the room, there are two benches and one play table. The PI moved
the table and benches to a corner to make space for the data collection and DA activities.

During the data collection period, the participant was instructed to play one or two of the
activities presented in Table 9 (i.e., Jenga, Legos, underhand tossing activities, hopscotch, and
writing/drawing tasks) for 15 min. The Jenga, Lego, and writing/drawing tasks were set on a
table, and the participant was asked to complete those activities around the table in a sitting or

standing position. The underhand tossing and hopscotch activities were completed in an open
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space adjacent to the table and in a standing position. During the intervention period, the

participant was instructed to complete a 15 min session of DA activities (e.g., bouncing on a

55 cm yoga ball, drumming on a 55 cm ball, or moving around a 55 cm ball using locomotor

skills).

Table 9

Examples of Data Collection Activities with Descriptions

Activity Name

Description

Card Matching

Jenga

Hopscotch

Underhand
Target Toss

Match two cards with the same image

Match one card image with a word card

Sort cards into different themes (e.g., fruit themes, vegetable themes,
animal themes, etc.)

Name/identify the image on the cards

Match a certain number of cards in a particular time (e.g., 5 minutes
for eight matches, or category one theme cards in 2 minutes, etc.)

Build the Jenga block structure

Ask the child a question every time he/she pulls out a block
Ask the child to name the images on the block they pull out
Ask the child the color of the block they pull out

Ask the child the color of the block they want to pull out
Ask the child to add/count the blocks they have removed

Ask the child to hop/jump/walk forward on the hopscotch board

Ask the child to move in a different direction

Ask the child to choose their favorite shape on the board and jump to
it

Ask the child to take turns with the RBT moving through the
hopscotch board

Ask the child to toss balls/beanbags into a bucket (bucket can be a
different size and put in the various distances)

Ask the child to toss balls/beanbags into a bucket

Ask the child what his/her favorite color ball or bean bags is

Ask the child to finish a toss into a particular bucket
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The PI provided all data collection activities materials (e.g., Jenga blocks, Lego, and
writing books) and the DA intervention materials. The equipment of the DA activities includes
five 55 cm yoga balls, five plastic baskets, five pairs of drumsticks, instructional support cards, a
music player, a cell phone, and an iPad. The instructional support cards include drumming
patterns (e.g., drum on the top of the ball, drum on the ground), locomotor skills (e.g., jog and
walk around the ball), and animal imitations (e.g., hold drumsticks beside the mouth to imitate an
elephant with long ivories, hold drumstick beside two ears to imitate a rabbit with long ears).
Before the participant arrived at the intervention setting, three yoga balls were placed on the
plastic buckets. All activities followed the CDC guidelines of maintaining social distancing,
wearing masks, and disinfecting equipment. All activities in the intervention setting and the data
collection settings were recorded using a cellphone camera. Videos were transferred from the
phone to a password-protected computer in a locked university office immediately following the
conclusion of each day’s data collection.

Drums Alive® Intervention

The DA program that combines exercise, music, rhythmic movement, and drumming is
the current study’s intervention. The DA intervention protocol was developed by the PI and
Carrie Ekins, the DA founder. In the current study, the DA intervention included locomotor
skills (i.e., walking, jumping, jogging, and running); age-appropriate, child-friendly music
(e.g., “What a Wonderful World”) or percussion sounds created by participants; and rhythmic
movements of drumming, bouncing, or rolling on the 55 cm yoga ball.

The drumming movements were comprised of different patterns, such as clicking two
drumsticks overhead; using the drumsticks to strike the ball (e.g., on top of the ball, on the side

of the ball, on the bucket base, or the ground) with two hands simultaneously or with one hand in
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an alternating pattern. Each intervention lesson included the routine of greeting participants, a
brief warm-up, a drumming pattern without music and locomotor skills (pattern 1), a drumming
pattern with locomotor skills (pattern 2), a drumming pattern with music and locomotor skills
(pattern 3), a short group game, and a brief cool down (see Table 10). The participants
participated in the intervention on an individual basis. During the intervention period, the PI
followed the prewritten lesson plan. Slight adjustments were made, if needed, to keep the
participant engaged in the lesson. For example, the PI may change a drumming pattern (i.e., from
two hands drumming simultaneously to alternating one-handed drumming) or the music
selection to maintain the participant’s engagement in the DA activities.
Dependent Variables

The dependent variables for the current study are VC and TE behaviors. VC and TE each
have three conditional definitions for data recording (see Table 11). During the 15 min data
collection period, the PI purposely asked each participant a total of five questions related to the
structured activities. Examples of the five questions are: a) how you are doing today, b) do you
want to play another activity now, c) what the color of the Jenga block on your hand is, d) what

the name of the animal on your hand is, €) how many beanbags you tossed into the hoop.
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Table 10

An Intervention Lesson Plan Sample

Routine Activities Time

Greeting e Welcome about 2
e Safety Rules/Reminder of safety rules minutes
e Help participant wear heart rate monitor in the forearm
e Lesson Preview

Warm-up e Short children’s dance (e.g., Bunny Hop Dance) about 2
e Bounce on the ball minutes
e Stretch

Drumming e 8§ counts overhead click about 2

Pattern 1 without e 8 counts hit on the top of the ball minutes

Music e 8 counts hit on the side of the ball

e 8§ counts hit on the ground
® Repeat at least 3 times and more

Drumming e 8§ counts hit on the top of the ball about 2

Pattern 2 with e 8§ counts hit on the top of the ball & circle walk to the minutes

Locomotor Skills right

e 8§ counts hit on the top of the ball & circle walk to the
left

e 8§ counts hit on the top of the ball again

® Repeat at least 3 times and more

Drumming o Use music like “We Will Rock You” for different about 2

Pattern 3 with drumming patterns. minutes

Music o Pattern 1: 2 counts hit on the top of the ball, and 1

count click two drumsticks

o Pattern 2: 1 count right hand hit on the top of the
ball, one count left hand hit on the top of the ball,
and 1 count click the two drumsticks.

Game Time e RBTs and participants will create their own drumming  about 3
pattern, and then they will take turns demonstrating the minutes
pattern to other participants and RBTs.

Cool Down e Slow rhythm music will be played, such as “What a about 2
Wonderful World,” the participants will stretch their minutes

hands and arms while walking around the space and
following the PI’s instructions.
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Table 11

Operational Definitions for VC and TE

Dependent Variables Operational definitions

Verbal Communication e Respond to the PI’s and RBTs’ questions verbally
e Initiate a verbal conversation with the PI or the RBTs
e Verbally ask for help

Task Engagement e Stay on assigned activities
e Work on assigned activities

e Use activities materials

Dependent Variables Measurement

VC and TE were measured and recorded using 10 s partial-interval direct observation
from the recorded videos. Direct observation is the most used and the most appropriate analysis
method in single-subject research design (Horner et al., 2005; Kennedy, 2005). An expert trained
the PI in the single-subject research design to record the dependent variables and analyze them.
The expert also assisted the PI in developing a data recording manual that includes all recording
procedures and recording tables. The PI then trained a second data analyst, and they both used
the data recording manual to view the videos and record all data points independently. Based on
the dependent variables’ operational definitions (see Table 11), a 10 s events-based partial
interval recording method recorded VC and TE behaviors. The 15 min data collection period was
divided into 90 separate 10 s intervals (see the Recording Manual and Recording Form in
Appendix F). For example, when the data analyst records the VC behavior during the first 10 s

interval, this interval was marked as “yes” as long as the participant had demonstrated one of the
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identified VC behaviors (i.e., verbally responding to the PI’s and the RBTs’ questions, verbally
asking for help, or verbally initiating a conversation). The same recording method was used to
record the remaining 89 intervals. After recording all 90 intervals, the number of the intervals
marked as yes was summed (e.g., 42 intervals out of 90 intervals were marked as “yes”). The

percentage of time of the dependent variable was calculated using the following formula.

Total of Intervals Marked as "Yes"
Total Intervals

X 100% = Percentage of Total Time

42 Intervals X 100% = 47%
90 Intervals o °

The resulting data point for this participant’s percentage of VC was 47%. The same

recording method and calculating method were used across all data points in the four phases.
Data Collection Procedure

There was a total of four phases, including the baseline phase (A1), the first intervention
phase (B1), the washout phase (A»), and the intervention phase (B2). Each phase lasted
approximately 2—4 weeks, with three sessions being conducted weekly. In the baseline phases
(A1 and A»), each session was 15 min in duration. In the intervention phases (B and B»), each
session was 30 min in duration (i.e., 15 min intervention and 15 min data collection). Changes
between phases (e.g., changing from baseline to intervention phase) depended on the data
pattern. In the baseline phase, measurements were taken until a pattern emerged. According to
Engel and Schutt (2016), the three common types of patterns are a stable line, a trend line, and a
cycle. A stable line is a relatively flat line with little variability in the scores so that the scores
fall in a narrow band. A trend line is an ascending or descending line, while a cycle is a pattern
reflecting ups and downs depending on the time of measurement. As a rule, more data points

lead to a more evident pattern. At least three consecutive measures are required to form a pattern.
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The baseline phase typically continues, if practical, until there is a predictable pattern. While
establishing a pattern requires at least three measurements, the current study collected at least
five measurements before looking for a pattern to emerge (i.¢., a stable line, a trend line, and a
cycle line). Barlow and Hersen (1984) recommended that the treatment phase’s length be the
same as the baseline phase. This recommendation was followed in the current study.

The PI instructed the participant to start one of the structured activities presented in Table
8, then after a 5 min period, the PI asked participants if they would like to change to a different
activity or stay on the same activity. The same procedure occurred after each 5 min period across
the 15 min data collection period. During that same 15 min period, the PI purposely asked each
participant five questions related to the structured activities. The PI recorded all the participant’s
performances and behaviors during the 15 min period using a cellphone camera. The same
procedures for giving instructions, prompting an activity change, asking participants five
questions, and recording participants’ performance were used across all four phases.
Data Collection in Baseline and Washout Phases

In the baseline and washout phases (A1 and A»), participation involved only data
collection activities. All participants were individually video recorded for a period of 15 min,
while they were being asked to engage in the structured data collection activities. To begin the
15 min period, the PI instructed the participants to begin with one of the provided structured data
collection activities. It followed the above-described data collection procedure. Each participant
had three 15 min data collection periods recorded until stable data were obtained. The PI and
another data analyst independently watched the videos to code the two target behaviors for each
participant using the predefined criteria (see Table 11). After baseline (A1) data indicated one of

the above-mentioned patterns (i.e., a stable line, a trend line, or a circle), the first intervention
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phase (B1) began. This procedure was used for the second baseline. Both A; and A» phases
followed the same data collection procedures as described above.
Data Collection in Intervention Phases

As described in this section, the intervention procedures and data collection procedures
were implemented in both intervention phases. The intervention phase consisted of two parts: the
DA intervention and structured data collection activities.

Each participant received a 15 min DA intervention on an individual basis. In each
intervention session, the PI set equipment before the participants arrived in compliance with
CDC guidelines. The intervention equipment consisted of three 55 cm rubber yoga balls, three
bucket bases, three pairs of drumsticks, a music player, and instructional support cards. All
equipment was disinfected before and after each participant’s participation. When the
participants arrived, the PI started the DA intervention using the routine presented in Table 10.
The PI greeted the participant, explained the safety rules, and then proceeded with the prewritten
lesson plan. The prewritten lesson plan began with a brief warm-up of bouncing and rolling on
the ball 10 times, followed by jogging two laps around the ball. After the warm-up, the PI started
the DA drumming patterns, and the participant followed/imitated the PI’s movements. After
completing three drumming patterns, the PI asked the participant to demonstrate a pattern he
learned. The PI then followed the participant’s lead and imitated his pattern. The PI concluded
the DA session with a brief cool down by sitting on the ball relaxing and taking deep breaths in
and out while practicing, stretching legs and arms, or walking around the ball with slow rhythm

music. Both intervention phases followed these intervention procedures.
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Field Notes

The PI took field notes during the act of conducting the study to accurately recall and
document the behaviors, activities, events, and other features of observation during each study
session. Field notes are intended to be read by the researcher as evidence to produce meaning
and understand the culture, social situation, or phenomenon being studied. The notes included
two types of information, which are descriptive information and reflective information. The
descriptive information accurately documented factual data and the settings, actions, behaviors,
conversations that the PI observed, and comments from the RBTs. The reflective information
included documenting the PI’s thoughts, ideas, questions, and concerns during the observation.
The PI took both types of field notes during each session. The field notes data were used to assist
the data analysis in the later process.

Obtaining the Data and Plotting the Results

After recording data for the two target behaviors, the results data were plotted on a line
graph (see Figure 1) to display the functional relationship between the intervention (i.e., DA
intervention) and the dependent variables (i.e., VC and TE). Each participant’s target behavior is
shown in a separate graph. The visual analysis was used to analyze the graphically depicted data.
Visual analysis of data is used generally when continuous numerical data are gathered. When the
researcher wishes to make formative as well as summative analyses of study outcomes, it is
useful to graphically depict the data. There are two overall aspects of the data analyzed: level
(i.e., performance on the dependent variables) and trend (i.e., changes or consistent patterns in
the data path; Richards, 2018). More specifically, the researcher should examine the number of
data points and the mean of their performance in each phase and across all phases, the variability

of performance, the direction and degree of trends that occur, and the overlap of data across
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study phases (Richards, 2018). The PI presented the results of each of these levels and trends-
related examinations in Chapter 4.
Figure 1

VC and TE Intervals Percentages Graph Sample
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Inter-Observer Reliability

Inter-observer reliability in the partial interval recording was based on an interval-by-
interval appraisal of agreement. That is, each observer’s recording of occurrence or
nonoccurrence was compared for each interval. Comparing the two observers’ recording results
verified inter-observer agreement if the agreement was above 80%. For each data point, 80% of
the inter-observer agreement between the PI and the second analyst needed to be obtained. If the
inter-observer agreement fell below 80% for any data points, the PI and second data analyst re-
recorded that data point until an 80% agreement rate is achieved. The inter-observer agreement

rate was calculated using the following formula:

Number of Agreement Intervals

X 100% = Inter-observer Agreement Rate
Total Intervals

Internal Validity
Findings of causality depend on the internal validity of the research design. When

repeated measurements are taken during the baseline phase, several threats to internal validity are
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controlled. Specifically, problems of maturation, instrumentation, statistical regression, and
testing may be controlled by the repeated measurement because patterns illustrative of these
threats to internal validity should appear in the baseline. When baseline measures are stable lines,
these threats may be ruled out. The most significant threat to internal validity is history.
Repeated measurement in a baseline controlled for an extraneous event (history) that occurs
between the last baseline measurement and the first intervention measurement. Therefore, after
the baseline data is collected, the PI debriefed subjects to determine whether some other event
may have influenced the results.

In a control group design, random assignment controls for threats to internal validity. In a
single-subject design, the repeated baseline measurements allow the researcher to discount most
threats to the internal validity of the design (Engel & Schutt, 2016). In addition, the participation
schedules of each participant were decided by the center director, not by the PI, which would
increase the randomization in the current study.

Fidelity

Intervention fidelity is the degree to which the researcher, through systematic
observations by two or more raters, can verify that the intervention was consistently carried out
according to the prescribed procedure (Richards, 2018). Intervention fidelity should include
assessing the implementation of the intervention (e.g., by day or week) and coverage of a
specified amount of material, curriculum, or similar guide when appropriate (e.g., a minimum of
3 min warm-up; Gersten et al., 2005). In the current study, the intervention fidelity was evaluated
similarly to the inter-observer agreement. All sessions of intervention were videotaped, then the
two observers, who recorded target behaviors, used the videotape to rate the intervention fidelity

with a predesigned intervention protocol. The protocol included the schedules of interventions
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and the contents of each intervention. If the agreement rate for the two observers was above
80%, it would verify the intervention fidelity.
Pilot Study

Pilot Study Objectives

According to Thabane et al. (2010), a pilot study is the first step in developing the
research protocol and is often a smaller-sized study conducted to assist in planning and
modifying the main study. By conducting a pilot study, multiple objectives are met including: (a)
improving the quality and efficiency of the main study, (b) assessing the safety of treatment or
interventions and recruitment potentials, (c) examining the randomization and blinding process,
(d) increasing the researchers’ experience with the study methods or medicine and interventions,
and (e) providing estimates for sample size calculation (In, 2017). The pilot study is also a check
for the reliability and validity of the research method.

Specific to the current study, a pilot study was conducted with three participants with
ASD in order to: (a) assess the safety of the DA intervention in children with ASD, (b) examine
the feasibility of the intervention, (c) test the data collection methodology and procedure, (d)
increase PI’s experience in conducting research as a novice researcher, and (e) improve the
quality and efficiency of the main dissertation study. This summary of the pilot study addressed:
(a) the procedure and preliminary data analysis used in the pilot study, (b) the feasibility and
safety of the intervention, and (c) the knowledge and experiences gained by the PI by conducting
the pilot study.
Procedure and Preliminary Data Analysis

With a few exceptions, the pilot study followed the procedures listed in this chapter for

the main study while collecting data on three participants. The three participants were two boys
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and one girl, aged 6 to 8 years, and diagnosed with ASD. The children participated in the 12-
week study with all intervention and data collection activities conducted at the center. After
obtaining permission to conduct the pilot study from the center’s director, the PI spent 2 weeks
observing the behaviors and motor skills of the three participants to better understand the
behaviors of the participants and develop preliminary operational definitions of the target
behaviors before initiating the pilot study. Two weeks after the observation, the PI met with the
center director to schedule baseline data collection. After eight data points were collected in the
baseline, data stability was achieved, and the DA intervention was implemented.

In the intervention phase, all three participants participated in the DA intervention in a
group setting from 1:00 p.m. to 1:20 p.m. Then one participant stayed from 1:20 p.m. to 1:40
p.m. to play the structured activities (i.e., Jenga, Lego, hopscotch, target toss, and writing). At
the same time, the other two participants went back to their daily scheduled activities. When the
first participant finished, another participant came out from 1:40 p.m. to 2:00 p.m., and the last
participant came out from 2:00 p.m. to 2:20 p.m. Only 15 min of activities were recorded, and
five minutes were left for the transition. The intervention withdrawal phase and the second
intervention phase were repeated using the same procedure as the baseline and first intervention
phases.

The pilot study's data analysis followed the data analysis used for the current study
(discussed earlier in this chapter), which used visual analysis to analyze the 10 s partial interval
recording data. Even though data analysis was conducted, the purpose of a pilot study was to
assess the feasibility of the planned procedures and refine the research procedures prior to
conducting the main study rather than assess the intervention’s effectiveness. As such, these pilot

study results were not sufficient to claim that the DA intervention was effective in improving VC

59



and TE for children with ASD, and the graphically depicted data is presented only to provide the
preliminary results.

Visual inspection of the graphed data indicates that the average VC percentage for all
participants did not change across phases, but the average percentages of TE changed across the
phases and across participants. The percentages of TE were higher in the two intervention phases
than the baseline and intervention withdrawal phases. After withdrawing the intervention, the TE
percentages returned to baseline levels when the DA intervention was removed and increased

again as the DA intervention was reintroduced (see Figures 2a and 2b).
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Figure 2
VC and TE Intervals Percentages for Pilot Study Participants
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Feasibility and Safety of the Intervention
The pilot study met all objectives expected by the PI. The PI can claim that the pilot

study results confirmed that intervention implementation and data collection plans were feasible.

Improvements in TE across all three participants show the DA intervention’s promise, but further
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studies with more participants should be conducted to confirm the functional relationship
between the DA intervention and the dependent variables of TE and VC. Moreover, the pilot
study and the main study used non-invasive methods to collect data, and no injuries occurred
while children participated in the intervention phases. Therefore, the PI can claim that the
intervention is safe for participation by children with ASD.

Knowledge and Experiences Gained from the Pilot Study

Completing the pilot study provided valuable experiences to the PI. The PI realized from
the pilot study that the participants’ VCs and attentional focus are much lower than the PI had
initially anticipated. Secondly, the PI learned that field research is complicated and challenging,
especially when working with a vulnerable population (i.e., children with ASD). The PI quickly
realized that more detailed information was needed to implement the intervention with fidelity.
For example, the PI realized a plan was needed for how to respond when the participants
exhibited aggressive or angry behaviors during the intervention. The PI gleaned experiences and
critical insight during the data collection process and intervention implementation related to the
unpredictable factors, such as variability among participants, participants’ schedules, weather,
and data instability (e.g., more extended intervention phases were needed due to data instability).
Of critical importance, the PI realized and appreciated RBTs’ impact on all intervention and data
collection procedures.

Despite these challenges, all three participants successfully completed the study. From
the insights provided by the completion of the pilot study, it was recommended that the current
study: (a) implemented the intervention on an individual basis, rather than small group format, if
the participants’ schedules allowed reducing the distraction from other participants, (b) provided

one initial activity for the participants to do in the 15 min data collection period to minimize the
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distractions created when transitioning from one activity to another one, (c) changed the
intervention and data collection environment from outdoor open-air space to a relatively closed
environment (e.g., three-sided covered tent) to reduce the distraction from the environment, and
(d) conducted data collection during the same 15 min interval immediately following the
intervention.

Finally, the pilot study provided hands-on experiences and increased the PI's confidence
in the developed research protocol. More importantly, after working with children with ASD for
multiple months, the PI understood the symptoms exhibited in children with ASD and the impact

of those symptoms on the intervention implementation and data collection processes.
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CHAPTER IV
RESULTS

The purpose of this study was to examine the effects of the DA program, implemented as
an antecedent-based intervention, on VC and TE in children with ASD. In this chapter, VC and
TE responses to the DA intervention are presented in relation to the two research questions. The
first research question is: Implemented as an antecedent-based intervention, does DA
intervention improve VC in children with ASD? The second research question is: Implemented
as an antecedent-based intervention, does DA intervention improve TE in children with ASD?
Within this study, VC was measured when the participants were able to: (a) respond to the PI’s
and RBTs’ questions verbally, (b) ask for help verbally, and (¢) initiate a verbal conversation
with the PI or the RBTs. TE was measured when the participants were able to: (a) stay engaged
in assigned activities, (b) work on assigned activities, and (c) use the activity materials. This
chapter presents the findings in the following order: (a) descriptive and performance information
for individual participants, (b) information on group performances, (c) inter-observer reliability,
(d) fidelity (e) social validity, and (f) summary.

Descriptive and Performance Information for Individual Participants

Oliver
Verbal Communication

Though Oliver met the inclusion criteria, he had very limited expressive language.
During the baseline phase, Oliver demonstrated no VC. This pattern of no VC continued across
both intervention phases and the washout phase, resulting in no observable VC for Oliver during

the 2-month study (see Figure 3a).
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Task Engagement

During baseline, Oliver’s average percentage of TE was 59% (range = 38-74%). After
the first DA intervention, Oliver’s TE increased from 59 to 78% (range = 49-90%). With the
withdrawal of the DA intervention during the washout phase, Oliver’s TE decreased to 71%,
with a range of 59—85%. His TE level during the second DA intervention phase increased from
78% in the first intervention phase to a mean of 81%, with a range of 75-85%. Here, the highest
level of TE was observed with a concomitant lowest level of variability versus all other phases.
Interestingly, in both intervention phases, after an immediate decrease in the first data point, the
percentage of TE steadily increased (see Figure 3b).
Figure 3

VC and TE Intervals Percentages for Oliver
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Two data points were not recorded during the washout and the second intervention phase
because Oliver was absent due to illness. In terms of data variability, bigger variabilities were
observed in the baseline and washout phases, while the data were more stable in the two
intervention phases. Regarding the latency of the TE behavior, the TE increased immediately

after introducing the intervention. In summary, Oliver’s TE increased after both DA
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interventions. Therefore, the hypothesis that there would be an observed improvement of TE in
participants following the antecedent DA intervention was accepted.
Ethan
Verbal Communication

Similar to Oliver, Ethan did not demonstrate VC in the baseline phase. However, after
introducing the first intervention, Ethan demonstrated the use of single words (e.g., help, go, yes)
in response to questions. His VC increased to 13% (range = 3—28%) during the first intervention
phase but decreased to 2% after withdrawal of the intervention (range = 0-8%). Although the VC
increased to 4% (range = 0—12%) in the second intervention phase, his frequency of VC was still
low. In summary, after introducing the DA intervention, Ethan increased his use of single-word
responses for communication. However, this VC decreased to near baseline levels after the
withdrawal of the intervention (see Figure 4a).
Figure 4

VC and TE Intervals Percentages for Ethan
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Task Engagement

In the baseline phase, Ethan’s percentage of TE was 84% (range = 58—98%). During the

first DA intervention, Ethan's TE increased from 84 to 91% (range = 72-99%); this TE was
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maintained in the washout and second intervention phases. In the second DA intervention phase,
the highest level of TE was observed with a concomitant lowest level of variability versus all
other phases. Except for the first and the 12™ data points, Ethan’s TE was very stable. Although
Ethan maintained a high level of TE and complied with the RBT’s request to do all tasks, his
overall ability to correctly complete tasks was low. In summary, Ethan’s TE was increased and
maintained after the DA intervention (see Figure 4b).
Dylan
Verbal Communication

Overall, Dylan’s VC was stable across all four phases, with self-talk being the
predominant form of VC. When responding to the RBTs or PI, Dylan's VC answered questions
in one or two-word phrases, such as responding that the color of the Jenga block was “yellow.”
Dylan did not initiate a conversation with his RBTs or the PI. Specific to the phases of the study,
Dylan demonstrated a higher percentage of VC in the baseline (M = 16%, range = 2-34%) and
washout phases (M = 14%, range = 0-30%) when compared to both intervention phases
(M = 10%, rangepa1 = 2—13%, rangepa2 = 4-21%). Therefore, the DA intervention did not
increase VC for Dylan (see Figure 5a).
Task Engagement

During baseline, Dylan’s percentage of TE was 69% (range = 54—78%). After the first
DA intervention, Dylan's TE increased 20% from 69 to 89% (range = 80-95%). His TE was
maintained at 88% (range = 59-100%) in the washout phase and decreased slightly to 85%
(range = 73-91%) after the second DA intervention. It should be noted that as can be seen from a
visual inspection of Dylan's data, a high level of variability existed in data points across all four

phases. Given that the TE did not improve in the second intervention phase like the first

67



intervention phase as hypothesized, it cannot be concluded that the DA intervention effectively
increased TE for Dylan (see Figure 5b).

In addition, both the VC and TE data for Dylan have a high level of variability. For
example, despite the four TE data points of 100% in the washout phase, the TE mean for the
washout phase was 88% (range of 59-100%) due to two considerably lower data points (i.e., the
13t and 18™ data points). Regarding the data trend, there was not a significant change in VC
across all four phases nor was there a substantial change in TE in the last three phases. Still, there
was a significant (20%) increasing trend between the baseline and first intervention phase (see
Figure 5).

Figure 5

VC and TE Intervals Percentages for Dylan
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Jesus
Verbal Communication

Jesus demonstrated higher VC in all phases when compared to all other participants. For
example, Jesus answered the RBTs’ questions correctly with multiple-word responses and
initiated conversations with the RBTs and PI. Upon visual inspection, Jesus’s VC was similar in
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the baseline phase and first intervention phase (MBpaseiine = 54%, range = 40—-72%; Mpa; = 53%,
range = 40-61%). Interestingly his VC increased to 67% (range = 38—77%) in the washout phase
but dropped back to 43% (range = 31-53%) in the second intervention phase. Therefore, it can
be concluded that the DA intervention did not effectively improve VC for Jesus.

Furthermore, although he demonstrated a high percentage of VC, it should be noted that
much of Jesus’s VC was repetitive echolalia speech, including self-talk, rather than interpersonal
communication with the RBT or PI. The repetitive echolalia speech contributed significantly to
Jesus’s high VC data (see Figure 6a).

Task Engagement

In the baseline phase, Jesus’s TE was 76% (range = 66—89%), which increased to 93%
(range = 83—100%) during the first intervention phase. After withdrawing the intervention in the
washout phase, Jesus’s percentage of TE decreased to 88%, with a range of 80-95%.
Interestingly, although Jesus was quite physically active while participating, he demonstrated
100% TE during the second intervention phase. In the second intervention phase, the highest
level of TE was observed with a concomitant lowest level of variability versus all other phases. It
should be noted that, though there was stability in the data points, Jesus was absent for 2 days
during the second intervention resulting in four rather than six data points in this phase. As
presented in Figure 6b, the percentage of TE in both intervention phases is approximately 15%
higher than in the baseline and washout phases. As such, the DA intervention seemed to have a
significant impact on Jesus’s TE. It should also be noted that observations from the intervention
video and field notes document not only Jesus’s high level of engagement but also his enjoyment

of the drumming activities (e.g., he always requested to play more DA activities when we
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completed the DA sessions; and after withdrawing the DA intervention, he often asked where the
drumming ball was).
Figure 6

VC and TE Intervals Percentages for Jesus
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Elijah
Verbal Communication

Elijah demonstrated a relatively high percentage of VC. His VC decreased from 33%
(range = 19-51%) at the baseline phase to 29% (range = 21-36%) during the first intervention
phase. Elijah’s VC then increased to 40% (range = 29—52%) during the washout phase and
increased to 53% (range = 26—72%) during the second intervention. The high variability in
Elijah's VC data may be due to the fluctuations in his social behaviors (e.g., some days he was
very active and asked many questions while other days he was reticent and did not respond to the
RBTs questions). Given that Elijah’s VC decreased after the first intervention was introduced, it

cannot be concluded that the DA intervention effectively increased VC for Elijah (see Figure 7a).
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Task Engagement

Elijah completed all the tasks independently and completed most tasks correctly
(e.g., when participating in the Jenga activity, Elijah stacked all Jenga blocks in the correct
pattern and took turns with the RBT pulling one Jenga block out at a time). He did, however,
complete some tasks differently than initially instructed by the RBT (e.g., when asked to dance
following a specific movement sequence, he danced in his own way rather than following the
movement sequence). His percentage of TE at baseline was very high (M = 96%,
range = 83—-100%) and was maintained at a high and stable level across all four phases, with an
average of 94% (range = 73— 00%) across all phases. Interestingly, as presented in Figure 7b,
there was one data point in each phase that was very low compared with all other data points in
the phase. Those data reflected the considerable changes in Elijah's behavior that occurred once
during each of the four phases, which lowered the average percentage of TE for each phase. The
lack of improvement in TE for Elijah may be attributed to a ceiling effect as his engagement was
near 100% across all four phases (see Figure 7b).
Figure 7
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Information on Group Performances

Verbal Communication

Based on the visual analysis, there were individual differences among each participant.
Oliver did not demonstrate any VC or changes in VC in any of the four phases, while Ethan
increased his use of single-word responses during the first intervention. Dylan demonstrated
increases in single-word responses but did not independently initiate a conversation. Jesus and
Elijah had higher VC when compared to other participants, but still demonstrated social
communication deficits including repetitive echolalia speech and self-talk. Based on VC data for
all five participants, the hypothesis that a higher VC percentage would be observed in the two
intervention phases compared to the baseline and washout phases is not supported. There was no
specific trend or pattern in the VC data for the five participants across all four phases of the
study. However, consistent with the etiology of ASD, deficits in social communication were
observed across all participants (see Table 12 and Figure 8).
Table 12

Means for VC for Participants Across Phases

Participants Baseline Intervention 1 Washout Intervention 2
Oliver 0% 0% 0% 0%
Ethan 0% 13% 2% 4%
Dylan 16% 10% 14% 10%
Jesus 54% 53% 67% 43%
Elijah 33% 29% 40% 53%
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Figure 8

All Participants’ VC Intervals Percentage
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Task Engagement

The mean percentage of TE for all five participants was 77% in the baseline, 89% in the
first intervention phase, 87% in the washout phase, and 92% in the second intervention phase.
Apart from Elijah, whose data documented a ceiling effect, the hypothesis that there would be an
increase in TE during the two intervention phases compared to the baseline and washout was
accepted. Oliver, who demonstrated the lowest initial TE among all participants, had a large
increase in TE after the DA intervention. His TE increased by 20% during the first intervention
when compared to the baseline and increased by 10% during the second intervention when

compared to the washout phase. Ethan demonstrated increases in the first intervention phase
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when compared to baseline, but his TE did not substantially change during the other two phases.
Elijah’s TE at the baseline was already as high as 96%, and there was little room for
improvement. While there were no obvious increases in the two intervention and washout
phases, both Ethan and Elijah’s TE were maintained at a high level with an average of 95%

(see Figure 9 and Table 13).

Figure 9
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Table 13

Means for TE for Participants Across Phases

Participants Baseline Intervention 1 Washout Intervention 2
Oliver 59% 78% 71% 81%
Ethan 84% 91% 97% 100%
Dylan 69% 89% 88% 85%
Jesus 76% 93% 88% 100%
Elijah 96% 94% 92% 96%

Inter-Observer Reliability

A second observer, who holds a doctorate in adapted physical activity, was involved in
coding data for checking the inter-observer reliability (IOR). The IOR for TE and VC was
obtained for at least 50% of sessions for each participant. These sessions were randomly
distributed across the baseline, washout, and two intervention phases. The percentage of IOR
was calculated by dividing the number of agreements intervals by the total 90 intervals then
multiplying that score by 100%. The percentage of IOR between the PI and the second observer
for the VC was 86% (range = 80-89%), and for the TE was 83% (range = 80-85%)).

Fidelity

Two fidelity checklists (see Appendix G) were used to determine the data collection
procedure fidelity and the intervention procedure fidelity. Procedural fidelity data were collected
across at least 30% of baseline, interventions, and washout sessions (i.e., 35% for baseline, 40%
for interventions phases, 30% for washout) to ensure that all the necessary data collection and

intervention procedures were implemented as planned. The participants’ RBTs were asked
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whether the PI completed each necessary step based on the fidelity checklist. The data collection
procedure fidelity checklist included five items (e.g., the PI presented one activity at a time and
asked the participants to change activity every 5 minutes). The intervention procedure fidelity
checklist included five items (e.g., the PI always started the intervention with warm-up activities
and end the intervention with cool-down activities). The percentage of fidelity was calculated by
the number of accurately implemented steps divided by the total number of steps and multiplied
by 100%. The data collection procedure’s average percentage fidelity was 95% (range =
90-100%) for the baseline, 94% (range = 92—-100%) for both intervention phases, and 92%
(range = 90-100%) for the washout phase. The intervention procedure average percentage
fidelity was 94% (range = 92-98%) for the first intervention phase and 96% (range = 93-98%)
for the second intervention phase. In summary, both the data collection procedure and the
intervention procedure obtained a high percentage of fidelity, which means all steps were
implemented as planned.
Social Validity

In addition to the fidelity checklists, each participant's RBT completed the social validity
questionnaire (see Appendix H). The overall mean score across the five RBTs was 4.83 out of 5
(i.e., 1 =strongly disagree, 5 = strongly agree). Two of the RBTs strongly agreed with all
questions (M =5, range = 5-5), and other RBTs answered all questions positively with a mean
score of 4.5 (range = 3-5). All the RBTs indicated that the DA intervention was appropriate and
effective for their clients, and there were no adverse effects to participating in the DA
intervention. Also, they reported that the intervention activities were easy to follow and age-

appropriate. At the end of the data collection, they agreed that the DA intervention was
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cost-effective, and they were willing to implement the intervention with other children with ASD
after the conclusion of this study. All RBTs responded positively in terms of the social validity
of the DA intervention. Furthermore, three of five participants regularly verbalized enjoying the
DA activities. Though Oliver and Ethan did not verbally express their enjoyment, their RBT
indicated they demonstrated excitement when they were told it was time for the DA activities.
Summary

Based on the visual analysis of the means percentage for the individual performance,
Oliver demonstrated no VC or changes in VC during the study period, but he demonstrated the
greatest increases in TE. Ethan had no VC in the baseline phases but had single-word responses
after introducing the DA intervention. Although Ethan’s VC decreased to near zero in the
washout and second intervention phase (Mwashour = 4%, Mpa2 = 2%), he did demonstrate an
increase in VC from baseline. Ethan’s TE had a substantial increase from baseline to the first
intervention phase and was maintained at a high and stable level across the last three phases.
Dylan’s VC frequency was higher than Oliver and Ethan’s, and it was maintained at a relatively
low and stable level (M = 12%, range = 10—-16%) across the study period. Regarding Dylan’s TE,
he demonstrated a 20% increase from the baseline to the first intervention phase, which was
maintained across the remaining phases. Jesus and Elijah had relatively higher percentages of
both VC (Mesus = 54%, rangejesus = 43—67%; MEiijan = 39%, rangegiijan = 29-53%) and
TE (MJesus = 89%, rangejesus = 76—100%; MEijan = 95%, rangekgiijan = 92-96%) compared to the
other three participants.

Regarding the group’s VC across all four phases, it was determined that the DA
intervention was not effective in increasing participants’ VC. There was significant VC

variability among the five participants, and all five participants demonstrated limited social
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communication as anticipated with the participants’ diagnosis of ASD. Regarding the mean
percentage for group TE across all four phases, it was determined that the DA intervention
effectively increased participants’ TE. Except for Elijah, all participants demonstrated increases

in TE during the intervention phases versus the baseline and washout phases.
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CHAPTER V
DISCUSSION

The purpose of this study was to examine the effects of the DA program, implemented as
an antecedent-based intervention, on VC and TE in five children with ASD. The DA program
emphasizes moving in various rhythmic patterns to the beat of the music using whole-body
movements, hands clapping, and drumsticks clicking (Wellemin et al., 2018). The DA program
allows for an easily implemented multimodal and multisensory intervention, which has been
shown to be effective in improving the physical and motor skill performance of children with
developmental disabilities, including those with ASD (Ekins et al., 2021). The current study
applied an ABAB intervention withdrawal single-subject design allowing the researcher to make
strong conclusions regarding the DA effects by introducing the DA intervention twice in
different phases. Guided by the results of this study, the chapter is organized and presented as
follows: (a) discussion of the findings specific to each research question, (b) implications for
practice and future research, (c¢) limitations of the current study, and (d) concluding comments.

Discussion of Findings Specific to Each Research Question

Research Question 1

This study was designed to investigate two research questions. Research Question 1
sought to determine whether DA, implemented as an antecedent-based intervention, would
improve VC in children with ASD. After partaking in the DA intervention, the group of
participants demonstrated no improvement in the overall mean percentage values of VC.
Additionally, individually, no participant demonstrated an improvement in VC across both
intervention phases. However, one participant (i.e., Ethan) increased VC, expressed as

single-word communications, during the first intervention phase.
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Communication deficits are one of the diagnostic criteria for ASD (APA, 2013). As a
result, developing communication and language skills is a significant long-term goal for most
training programs for children with ASD (Lim, 2009; Paul, 2008). Based on the premise that the
DA program, which is a form of PA that combines music, rhythmic movement, and drumming,
has a significant amount of auditor-motor integration, it was hypothesized that the DA program
would improve the VC among the participating children with ASD. Auditory-motor integration
is critical for acquiring complex social interaction and communication skills, such as speech and
language (Tryfon et al., 2017; Zatorre et al., 2007). However, no improvement in VC was
observed among the participants. This result is consistent with the research of Howells et al.
(2019), who examined the effects of PA on social outcomes among children with ASD and

reported a non-significant effect on communication. As an intervention, music has been proven

to be effective in improving language development (e.g., Kaplan & Steele, 2005; Lim, 2010;
Wan et al., 2010), but has not been shown effective in increasing the initiation or engagement in
communication for individuals with ASD. Preis et al. (2016) documented that the presentation of
music in the background was not sufficient to affect the spontaneous verbal expression or verbal
engagement in five young participants with ASD. Additionally, LaGasse (2014) reported that
music therapy as a group intervention has no impact on communication initiation and response to
communication. Finally, the observed variability in treatment responses for VC may be
accounted for by the nature of ASD and the high degree of variability in the population
(Wozniak et al., 2017). Therefore, it is not surprising to see no improvement in VC in a short-

term intervention, such as the DA intervention implemented in the current study.
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Research Question 2

Research Question 2 sought to determine whether DA, implemented as an
antecedent-based intervention would improve TE in children with ASD. Unlike VC, increases
were observed in TE for the children with ASD following participation in the DA intervention.
The overall mean percentages of TE for all five participants were higher after the two
intervention phases versus the baseline and washout phases. Additionally, all participants except
Elijah experienced individual post-intervention improvements in TE during the first and second
DA intervention phases. The observed increase in TE in the current study resulting from
participation in the DA intervention may be explained by the design of the DA intervention,
which combines PA, music, rhythmic movement, and percussion. The cumulative impact of
these DA program elements may contribute to the finding of increased TE as each element is
believed to stimulate the frontal lobe of the brain (e.g., De Vries et al., 2015; Ji et al., 2019;
Ragone et al., 2021).

The frontal lobe of the brain is the segment of the brain that constitutes two-thirds of the
human brain, which performs the functions of memory, motor, language, and attention (Chayer
& Freedman, 2001; Collins & Koechlin, 2012). For example, frontal lobe lesions, especially of
the right hemisphere, have been shown to cause deficits of sustained attention, which is related to
the ability to maintain attention over a prolonged period (Rueckert & Grafman, 1998). Given the
relevance of the frontal lobe to attention, conditions that are associated with the increased
functionality of the frontal lobe could be associated with improved TE. The prefrontal cortex,
which is a part of the frontal lobe and mediates working memory and decision-making, has also

been found to be highly associated with attention (Rossi et al., 2009). Interestingly, the major
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elements of DA (i.e., PA, music, rhythmic movement, and percussion) are all associated with
enhanced prefrontal cortex activity.
Physical Activity and Task Engagement

The DA program is designed centrally around PA, which has been found to be associated
with improved prefrontal cortex activity (Ji et al., 2019). As previously noted, the prefrontal
cortex activity plays a critical role in one’s ability to switch attentional control based on
changing task demands (Rossi et al., 2009). In their systematic literature review, Lang et al.
(2010) concluded that PA interventions were effective at significantly reducing off-task
behaviors in individuals with ASD. For example, Miramontez and Schwartz (2016) compared
the effects of yoga, dance, and book reading on on-task behavior for children with ASD who
were engaged in journal writing following each intervention. The researchers purported that PA
before writing led to higher levels of on-task behavior during journal writing although the design
of this study did not allow for the establishment of causation. Other researchers have established
an association between PA and prefrontal cortex activity (Tsujii et al., 2013). Therefore, it is
plausible to speculate that the PA component of the DA contributes to increased prefrontal cortex
activity, which could be associated with the observed increases in TE in the current study.
Music and Task Engagement

The DA program’s design includes music, which has also been found to be associated
with prefrontal cortex activity (De Vries & Geurts, 2015). Researchers have reported that
musical improvisation and instrument playing, which have been implemented as interventions
for individuals with ASD, affect executive function and attention (Koshimori & Thaut, 2019). It
is no wonder that music is included in interventions for individuals with ASD, given that

individuals with ASD often have similar or superior music processing skills when compared to
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their typically developing counterparts (Bacon et al., 2020) and that music intervention is
associated with improvements in executive function and attention. In their systematic review of
the effect of music intervention on the traits and executive functioning of individuals with ASD,
De Vries et al. (2015) reported that the benefits of music intervention included, but were not
limited, to increasing attention to tasks. Similarly, the work of Baker (2019), conducted at
Stanford University’s School of Medicine, documented that listening to music activates the
prefrontal cortical areas, which support executive functioning and attention focus. A year later,
Kasuya-Ueba et al. (2020) compared the effects of music interventions and video game
intervention on the attention of children and found music to be more effective than video games
in improving attention control. Given that the DA intervention integrates music, and that music is
associated with increased frontal lobe and prefrontal cortex activity, which are associated with
increases in executive function and attention, it is not surprising that TE increased following the
DA intervention.
Rhythmic Movements and Task Engagement

Beyond just general PA, specific rhythmic movements are a major component of DA.
Relevant to the current study, rhythmic movement has been shown to increase TE when children
with ASD continuously generate sounds through rhythmic body movements (Ragone et al.,
2021). Rhythmic movements typically involve whole-body movements that connect the human
sensory and motor systems. This connection is called temporal rhythmic entrainment, which has
been researched by Thaut and colleagues (e.g., Thaut & Abiru, 2010; Thaut et al., 2015) and
successfully extended into applications in cognitive, speech, language, and motor rehabilitation.
Research establishing the significant neurological mechanisms that link music and rhythm to

brain rehabilitation served to guide the design of this study and support the current findings of
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increased TE following the DA intervention. In her 2018 review of literature specific to
coordinated rhythmic movement activities in younger children, Williams (2018) provided
evidence that rhythmic activities in preschool are a practical approach to supporting neurological
bases of self-regulation, such as regulation of attention. Further, Benson et al. (2020) suggested
that providing sensorimotor strategies embedded within classroom activities, such as rhythmic
movement, allows for improved self-modulation and classroom participation including attention
for students with ASD, and established an association between rhythmic movement and
attention. Therefore, it is reasonable to speculate that the rhythmic movement component of the
DA could be responsible in part for the improvement in TE observed in the current study.

Many consider the percussion element of DA to be one of the most significant elements
of DA. It has been suggested that playing a percussion instrument can enhance the function of
the prefrontal cortex (Shimizu et al., 2018). In general, the DA rocking drumming activities,
which combine percussive and rhythmic movements, are more physically demanding than
playing other musical instruments and offer a viable alternative to other moderate to
high-intensity PA. Specifically, rocking drumming activities require the gross motor
coordination of all four limbs to create independent actions on a separate element of the drum
kit/fit ball. Lowry et al. (2019) investigated the effect of rocking drumming on the psychosocial
skills of children with emotional and behavioral disturbances. The researchers indicated that a
reduction in hyperactivity and social problems with peers were evident following the 5 weeks
rocking drumming intervention. In a related study, Su et al. (2020) implemented a 6 months taiko
drumming program for students with learning disabilities and found that the drumming lesson

improved the attention and social interaction skills of students with learning disabilities.

84



Summary of Improvement on Task Engagement

One major finding of the current study was that the DA intervention was associated with
improved TE as a group and on an individual basis. The design of the study did not allow the
establishment of causality; therefore, the claim cannot be made that the DA intervention caused
the observed increases in TE. However, given the association between attention and the elements
of the DA intervention, it is plausible to speculate that each element of DA could have
contributed to the changes in TE and that collectively the elements could have had a combined
effect on the finding of increased TE after the DA intervention. While Elijah did not demonstrate
significant increases in TE over the four phases of the study, his level of TE was very high (96%)
in the baseline phase and this high level of TE was maintained in all phases. Given this ceiling
effect, there was little opportunity for Elijah to increase his TE.

Implications for Practice and Future Research

While children with ASD face many challenges, perhaps two of the most critical
challenges are VC (APA, 2013) and TE (Ashburner et al., 2008; Richler et al., 2010). These
challenges are significant because they impact individuals’ participation in school as well as their
ability to function in society as adults (De Vries & Geurts, 2015). Because these challenges
could influence the individual over their lifespan, it is essential to intervene as early as possible.
Researchers have documented the positive and significant effects of early intervention for
children with ASD (e.g., Corsello, 2005; Williams, 2018). While medication is one intervention
commonly used with children with ASD, most efficacious medications do not directly address
these VC and TE challenges and often come with many undesirable side effects (Baribeau &
Anagnostou, 2014). Given the relevance of addressing VC and TE in children with ASD and the

concomitant side effects of medication, there is an urgent need to find new and dynamic ways of
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addressing these challenges, particularly within the school context. One such intervention is the
use of PA, which has been shown to impact both VC (Howells et al., 2019) and TE (Ferreira et

al., 2019; Lee et al., 2018; Miramontez & Schwartz, 2016; Nakutin & Gutierrez, 2019; Neely et
al., 2015; Nicholson et al., 2011; Oriel et al., 2011; Pokorki et al., 2019; Wang et al., 2020).

Many children with ASD may not be very enthusiastic and may not enjoy participating in
PA (Hauck et al., 2014; Jachyra et al., 2021). In addition, it is challenging for children with ASD
to engage in PA for a prolonged period due to delayed motor skills (Berkeley et al., 2001; Green
et al., 2009; MacDonald et al., 2013; Staples & Reid, 2010). Therefore, there is a great need for
researchers and practitioners to develop PA interventions that require lower motor skills from
participants and that might be compelling to children with ASD. The DA program holds promise
as an intervention as it has been particularly attractive to children with ASD and it integrates
elements of PA with rhythmic movement and music, as both have been shown to increase
interest and adherence to PA (De Vries et al., 2015; Hardy & LaGasse, 2013; Shi et al., 2016).
Given the findings of this study, it is plausible to assume that the DA program could be used by
practitioners to increase TE for children with ASD.

Current trends in ASD research indicate that increased use of multi-sensory interventions
would strongly impact the core symptoms of ASD (Unwin et al., 2021). Prior research on the DA
programs has shown to be effective in helping children develop motor skills, executive functions,
attention, and behavior control (e.g., Ekins et al., 2021; Willemin et al., 2018; Yoo & Kim,
2016). The findings of this study have direct implications for clinical practice as the DA program
effectively increased TE. Even participants with poor motor skills were able to participate in the
DA program because of its simple movements, such as bouncing on the ball, rolling on the ball,

or running around the ball and drumming. Therefore, the DA program should be introduced to
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more educators and clinical professionals and considered for implementation in professional
practice. Given that the current study is only one of a limited number of research studies focused
on examining the DA effect on VC and TE in children with ASD, more research is needed to
fully understand the functional relationship between the DA program and VC and TE. Such
understanding could provide valuable clinical information on the use of DA as an early
intervention addressing the core symptoms of ASD.

Future studies that seek to investigate the effectiveness of DA should include collecting
follow-up data to assess the maintenance of improvements over time. In addition, future research
should widen the range of dependent variables measured such as motor skills, PA level, and
mood change. For example, it could be beneficial for practitioners and parents if researchers
examined the overall impact of the DA intervention, including variables more closely associated
with mood and other behaviors. If combined with qualitative inquires, such as interviews with
participants’ RBTs, teachers, and/or parents regarding the participants’ overall performance in
the clinical setting and at home, mixed methods research could also enhance the understanding
of perceived benefits of participation in the DA program. Future research could also consider
including parents in the DA intervention and/or inviting them to facilitate DA programming at
home. Further research is also needed to investigate the quality of the post-intervention activities
as well as variations to the intensity, duration, and frequency of the DA intervention.

Limitations

Several limitations require attention when interpreting the results. There are many
potential internal and external factors that could have impacted the results of this research. The
limitations include sample size, participants selection, setting environment, data collection, and

measures on VC and TE. For example, the sample was selected as a convenience sample, and the
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five male participants may not be representative of the larger population due to their unique
characteristics; hence, the findings are less generalizable.

The current study also did not examine changes in PA levels or motor skill level as a
dependent variable. In addition, claims cannot be made about the intervention intensity of
specific participants without direct measurement. The original design considered using a heart
rate monitor to track participants’ heart rate during the DA intervention. However, the wearable
device was removed from the study design based on the findings of the pilot study, as the
wearable technology significantly distracted the participants thus preventing them from engaging
in the DA activities. More methods should be explored to measure the intervention intensity as it
may be key to changes in TE and VC.

This study’s ABAB intervention withdrawal single-subject design cannot rule out the
possible effect of maturation and curriculum of the therapeutic day program in which the
children in this study were enrolled. For example, it was revealed that Oliver received speech
therapy services at the same time the current study was being conducted. While these speech
therapy services were delivered during the day program, and not within the DA intervention
sessions, they did hold potential to impact the findings.

Additionally, defining and measuring TE within single-subject research can be
challenging. This study applied a behavioral definition of engagement, which may have
under-estimated engagement levels across different participants. For example, in the hopscotch
activity, some participants chose a preferred locomotor pattern other than the locomotor pattern
requested by the RBT to complete the hopscotch course. Using the operational definition for TE,
that behavior of engaging in a locomotor pattern other than the locomotor pattern requested was

coded as not engaged in the task. There were multiple examples of similar situations where the
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participants were involved in an activity but not in the specifically requested task. A pilot study
was used to improve the operational definition of TE and the measurement process, but
additional research could be used to further improve the measurement of TE.

Lastly, the current study used the partial interval coding method to code the TE variable.
In the partial interval coding, if the participant is on-task at all during the partial interval (even
for one second), that interval should be coded as engaging in the task. However, the reality is that
during the 10-s interval, the participant could have been off-task for as long as 9 s. Therefore, the
results of this study should be considered in light of the selected coding methodology.

Conclusion

For the participants in the current study, increases were observed in TE but not in VC.
Although the attrition rate was zero, multiple factors could have affected the functional
relationship between the DA intervention and observed behaviors of VC and TE. The current
study contained several strengths including the withdrawal intervention design, which allowed
the participants to act as their controls. In addition, the randomization of the post-intervention
activities was used to reduce the threats to external validity. While some caution is warranted in
generalizing these results, this study supports the use of the DA as a multi-sensory
antecedent-based intervention, inclusive of PA, musical, rhythmic movement, and percussion
elements, to facilitate TE in post-intervention activities for children with ASD. DA appears to be
a powerful, motivating, and creative medium for many children and adults (Ekins & Owens,
2018; Ekins et al., 2021; Ekins et al., 2019; Knappova et al., 2013; Yang et al., 2021).
Continuing to explore the effect of DA and similar programs (e.g., Ability Beats, Drumtastic,

DrumFit) on active engagement could improve learning environments and learning outcomes for
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individuals with ASD. The present study confirms previous findings and contributes additional

evidence that the DA intervention can improve TE for children with ASD.
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is not clearly + Sample technique(s) is/are described but is not ¢ A pattern of mentioned but not addressed | appropriate
Level 2 demonstrated replicable experimental in detail
(Moderat | * Purpose statement | s Researcher(s) provide adequate information for control is ¢ Inclusion and exclusion of
e) does not clearly replication of study of study and setting is adequately reported data are addressed
align with adequately described discussed but are not thorough
hypothesis(es)/ +DV and IV levels, intervention, and/or + Two different ¢ Generalizability addresses
research conditions are adequately explained, experimental target population and other
question(s) documented, and replicable effects over 2 possible issues but is limited
* Some solutions to | 4DV is not quantifiable different periods | + DV demonsirates limited
challlenges ae IV is partially manipulated under the control of of time are social importance
PT_OVIdCd the experimenter presented ¢ DV’s magnitude of change
* Literature lacks ¢ Participant criteria are described but lacks detail is provided but is limited
direct connection for replication o IV may be practical but is
FO ﬂ,le PHIPOSE and |, Participant confidentiality is present but not clear not cost effective
justificating sf the: | ; Baseline data are described but may not provide
study evidence for repeated measurement over time
¢ Threats to internal validity are minimally
addressed
Indicator
Indicator evaluation | Indicator evaluation Indicator evaluation | Indicator evaluation evaluation

120




Stril;.gth Ilﬂ::)l:iz::gt(i'y Domain II: Domain III: Domain IV: Domain V:
. A Method Section Results Section Discussion Section Other
Quality Section
[ndicators: [ndicators: [ndicators: [ndicators: [ndicators:

+ Hypothesis(es)/ ¢+ Research design does not align with the ¢ Percent agreement | ¢ Discussion does not address | « Does not
research hypothesis(es)/research question(s) between observers the hypothesis(es)/research include
question(s) are not | ¢ No evidence of data collection was conducted is £69%, or question(s) references
present throughout the course of the treatment; if coefficient r is < ¢ Findings are not connected pertinent to

¢+ No application to necessary, no baseline level is determined 0.49 to appropriate prior research the study
theory and/or ¢ Participants selected do not reflect the intended ¢+ Analyses of raw ¢ Limitations are not » Appendices
conceptual model purpose of the study data is missing identified are not

¢ Significance and ¢ Population does not provide a description of and/or not clear ¢ Limited or no provided
need for the study inclusion and exclusion criteria ¢ A pattern of recommendations to future when
is not identified or | » Sample technique(s) is/are not provided experimental research is presented needed
is opinion based ¢ Researcher(s) provide insufficient information control is not ¢ Inclusion and exclusion of

Level 3 | ¢ Purpose statement for replication of study discussed reported data are not
(Weak) dos not align with | o DV and IV level, intervention, and/or conditions | ¢ Only 1 different addressed
hypothesis(es)/ are inadequately explained, documented, and/or experimental ¢ Generalizability does not
research not replicable effect over 1 addresses target population
question(s) + DV is not quantifiable period of time is and other possible issues

* Solutions to ¢ IV is not manipulated under the control of the presented ¢+ DV does not demonstrates
challenges are not experimenter or is not addressed social importance
pr.ov1ded ¢ Participant criteria description is not replicable ¢+ DV does not report a

* Literature has. no o Participant confidentiality is not addressed magnitude of change
clear connectionto | Baseline data are not addressed and there is no ¢ IV is neither practical or
'_che purpose and evidence of repeated measurement over time cost effective
_]Stlig}f’lcatlon ottt ¢+ Threats to internal validity are not addressed Tidicator

evaluation
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APAT: Level of Recommendation (Part II)

Is the key recommendation of the study
pertinent in Adapted Physical Activity?

Yes

v

Is the recommendation evidenced-based to
benefit individuals with disabilities (i.e.,
improving physical activity, decreasing
obesity, and improving quality of life)?

Yes

Is the recommendation based on opinion,
consensus, practice, or field-based
experiences?

No

Does the recommendation meet one of the

following?

e The overall outcome of study will result
in significant value that can be applied
to educational, recreational, and
disability sport settings.

e Consistent findings from at least two
good-quality randomized controlled
trials or a systematic review/meta-
analysis of same.

e Validated intervention decision relevant
to a disability population.

L - Level of
g Recommendation =
Not Needed
No \‘
2| Level of Recommendation = C
Yes
No |
>| Level of Recommendation = B
Yes
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APPENDIX B

CEC QUALITY EVALUATION FOR EXPERIMENTAL AND QUASI-EXPERIMENTAL

DESIGN LITERATURE

Essential Quality Indicators

Meet Quality Indicators (Yes/No)

LaGasse Stamou LaGasse Pasiali Simpson Kalas

et al. et al. (2014) etal. etal. (2012)
(2019) (2019) (2014) (2013)

Description participants

1. Sufficient information to demonstrate Y Y Y Y Y Y
participants are with ASD
2. Appropriate sampling techniques to recruit 'Y N Y Y Y Y
comparable participants
3. Sufficient information on the differential Y Y N Y N Y
attrition
Implementation of the intervention and
description of the comparison conditions

1. The intervention is clearly described and Y Y Y Y Y Y
specified
2. The fidelity of implementation is described 'Y N Y N N N
and assessed?
3. The nature of services provided in Y Y Y Y Y Y
comparison conditions is described
Outcome measures

1. Multiple measures closely aligned with the Y Y Y Y Y Y
intervention and measures of generalized
performance
2. Evidence of reliability and validity for the Y Y Y Y Y Y
outcome measures is provided
3. Outcomes for capturing the intervention’s Y Y Y Y Y Y
effect are measured at the appropriate times

4. Adequate interscorer agreement is N Y Y Y Y N

documented
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Data analysis

1. The data analysis techniques appropriately Y
linked to key research questions and
hypotheses

2. The variability within each sample is Y
accounted for either by sampling or statistical
techniques

3. A power analysis is provided N

4. The researcher clearly link the unit of Y
analysis chosen to the key statistical analysis

The Numbers of Desirable Quality 12
Indicators Met

12

13

12

11

12

124



APPENDIX C

CEC QUALITY EVALUATION FOR SINGLE-SUBJECT LITERATURE

Essential
Quality Indicators

Meet Quality Indicators (Yes/No)

Gibbs et aDieringer

(2018)

et al.
(2013)

Scalzo O'Conner Dieringer
etal.  (2014)

(2015) (2017)

& Porretta et al. (2011)

Montgomery  Francis Kern

(2011)

et al.
(2007)

Description of
participants and settings

1. Sufficient information to
describe participants

2. Appropriate sampling
techniques to recruit
participants and with
replicable precision

3. Sufficient information
on the critical features of
the physical setting, and
allow to replication

Dependent Variables
(DVs)

1. DVs are described with
operational precision

2. Each DV is measured
with a procedure that
generates a quantifiable
index

3. Measurement of the DVs
is valid with replicable
precision

4. DVs are measured
repeatedly over time

5. Data are collected on the
reliability or interobserver
agreement associated with
each dependent variable,
and above 80%
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Independent Variable (IV)

1. 1V is described with replicable precision

2.1V is systematically manipulated and under control

3. Overt measurement of fidelity of implementation for IV is highly
desirable

Baseline

1. includes a baseline phase and describe with replicable precision

Experimental Control/Internal Validity

1. The design provides at least three demonstrations of experimental
effects at three different points in time

2. The design controls for common threats to internal validity

3. The results document a pattern that demonstrate experimental
control

External Validity

1. Experimental effects are replicable across participants, settings, or
materials to establish external validity

N
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Social Validity

1. The DV is socially important Y

2. The magnitude of changes in the DV resulting from the intervention Y
is socially important

3. Implementation of the IV is practical and cost effective Y

4. Social validity is achieved by implementation of the IV over extended Y
time period

Y

N

Y

N

Y

N
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APPENDIX D

IRB APPROVAL

Texas Woman's University

Institutional Review Board (IRB)
irb@twu.edu
https://www.twu.edu/institutional-review-board-irb/

February 27, 2020

Qin Yang
Health Promotion & Kinesiology

Re: Initial - IRB-FY2020-186 Effect of a Drums-Alive Program on Time On-task for Children with Autism Spectrum
Disorder

Dear Qin Yang,

The above referenced study has been reviewed at a fully convened meeting by the TWU IRB - Denton operating under
FVWA00000178 and approved on February 27, 2020. If you are using a signed informed consent form, the approved form
has been stamped by the IRB and uploaded to the Attachments tab under the Study Details section. This stamped version
of the consent must be used when enrolling subjects in your study.

Note that any modifications to this study must be submitted for IRB review prior to their implementation, including the
submission of any agency approval letters, changes in research personnel, and any changes in study procedures or

instruments. Additionally, the IRB must be notified immediately of any adverse events or unanticipated problems. All

maodification requests, incident reports, and requests to close the file must be submitted through Cayuse.

Approval for this study will expire on February 26, 2021. A reminder of the study expiration will be sent 45 days prior to the
expiration. If the study is ongoing, you will be required to submit a renewal request. When the study is complete, a close
request may be submitted to close the study file.

If you have any questions or need additional information, please contact the IRB analyst indicated on your application in
Cayuse or refer to the IRB website at http://www.twu.edu/institutional-review-board-irb/.

Sincerely,

TWU IRB - Denton
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APPENDIX E
CONSENT FORM

Title: Examining the Effect of a Drums-Alive Program on On-Task Behavior for Children
with Autism Spectrum Disorder

Principal Investigator: Qin Yang, M.S. ......ccccovevevieiininieenne qvang@twu.edu 940/898-2594
Faculty Advisor: Suzanna Dillon, Ph.D.........c.cooeeiiiiiiinieiee sdillon@twu.edu 940/898-2582

Summary and Key Information about the Study

You are being asked to take part in a research study conducted by Ms. Yang as part of her
graduation requirement. The purpose of this research is to look at how a special type of exercise
called “Drums-Alive” (drumming on a big ball while listening to exercise music) could affect a
special form of behavior called “on-task behavior” in children with ASD. Your child is being
invited to participate in this study because he/she has ASD. As a participant, your child will
participate in this research for approximately two months. During this research, your child will
be videotaped for 20 minutes during the Drums-Alive exercises and for 20 minutes after the
exercise in his /her class, (this will be done in a manner that will allow for no discomfort to your
child).

We will store all videotaped material in a locked file cabinet on campus, and a coded name will
be used to protect your child's confidentiality. The total time commitment for this study will be
about 24 hours across 16 weeks. At the end of this study, you will receive the behavior graph
report for your child’s participation. There are risks during this study. The risks would be similar
to a child participating in a physical education class, including fatigue. We will discuss risks and
the rest of the study procedures in greater detail below.

Your child’s participation in this study is completely voluntary. If you are interested in learning
more about this study, please read this consent form carefully and take your time to decide
whether or not you want your child to participate. Please feel free to ask the researcher any
questions you have about the study at any time.

Principal Investigator Introduction

Qin Yang is a doctoral student at Texas Woman’s University (TWU) in the School of Health
Promotion and Kinesiology. Her specialty is teaching physical education to children with special
needs. Her research interest lies in utilizing physical activity to improve physical and
psychological impairments in children with neurodevelopment disorders (i.e., intellectual
disabilities and autism spectrum disorder (ASD)). She has worked extensively with children with
ASD for over four years and has done prior research with children with ASD.

Initials
Page 1 of 4
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Description of Procedures

If you decide to let your child volunteer, he/she will participate in approximately 16 weeks of the
Drums-Alive intervention and will be videotaped in his/her academic activity every time after
each intervention. The researcher will not control any academic activity, which means it is pure
observation. The child will do normal classroom activities, following their teachers’ instruction.
Their on-task behavior will be analyzed through videotaped academic activities. The physical
activity section of this study will take approximately 20 minutes, and the video recording will
take about 20 min.

Before we implement the Drums-Alive intervention, we will take approximately four weeks to
observe and record your child’s on-task behavior. This period is called baseline data collection.
The baseline data collection will be three times per week, 20 minutes per session. The on-task
behavior will be coded by using the on-task behavior checklist, which includes 1. Looking at an
adult giving a direction; 2. Looking at the assignment; 3. Manipulating task materials in an
appropriate manner (including cutting, writing, drawing); and 4. Following group or individual
directions.

After collecting the on-task behavior baseline data, the Drums-Alive intervention protocol will
be implemented three times per week, approximately 20 minutes per session for four weeks. The
intervention plans include:

e  Warm-up: approximately 3 min. Activities with physioball (big rubber ball) and music
(Participants will be rolling on the physioball, dribbling or rolling the physioball, running
around the physioball, etc.)

¢ Drumming skills: approximately 7 min. Drumming on the ball following the music beats
(repeated hitting of the ball with drumsticks on the top of the ball, on the side of the ball,
on the ground, using single or double beats in a stationary position)

¢ Drums skills and movement skills: approximately 7 min. Drumming on the ball with
some movement skills with music (repeated hitting of the drumming sticks overhead, on
the top of the ball, on the side of the ball, and the ground using single or double beats
while walking, jogging, skipping, sliding, jumping, hopping, etc.).

e Cool Down: approximately 7 min. Slow rolling on the ball, sitting on the ground
to stretch legs and arms, and meditation with music.

After the first four weeks of exercise, the exercise will be discontinued for another four weeks.
The child’s on-task behavior will be observed and recorded using the same method as the
baseline. At the end of these four weeks, we will start the Drums-Alive exercises, which will be
similar to the first set of activities.

Based on how the research is set up, the total exercise and observation time at this second part of
the study will depend on changes observed. Importantly, the entire experimental time will be no
more than 16 weeks.

Initial

Page 2 of 4

130



Potential Risks

Both the intervention and on-task behavior observation will have some potential risks. The risk
and discomfort involved in this study would be similar to your child participating in a physical
education class. All potential risks could include:

e Discomfort when participating in intensive physical activity, e.g., fatigue, muscle
soreness, and sweating
For the risk of emotional discomfort
Distracted by the observer
For the risk of coercion
Loss of confidential information

For the risk of fatigue and sweating during the intervention, the PI will arrange a water break
after each intensive activity and keep checking the student's behavior and facial expression. The
PI will continually consult the participants’ feelings and let the participants stop anytime when
they feel uncomfortable.

For the risk of muscle soreness after the intervention, the PI will report all the activity to parents
and tell parents which muscle use most in that day's intervention. During the activity time, the PI
will control the intensity according to the students’ abilities.

For the risk of emotional discomfort, if you or your child does not want to participate in this
study, no negative penalty will be incurred. If your child wants to stop at any point, he/she needs
only to notify the researcher. Additional for the emotional discomfort, this is 1:1 intervention.
Therefore, other participants will not be together. If the participants not comfortable with the PI,
the first class will be used to build a relationship with the participants.

For the risk of coercion, if you or your child does not want to participate in this study, no
negative penalty will be incurred. If your child wants to stop at any point, he/she needs only to
notify the researcher.

Concerning the loss of confidential information, the information will be protected to the extent
that it is allowed by law. All critical information pass through email will be protected. All data
will be stored in a file cabinet on the TWU campus, only the PI, PI's advisor, and two data
analysts have access to it.

Child’s video recording and any personal information collected will not be used or distributed for
future research even after the researchers remove your personal or identifiable information (e.g.,
your child’s name, date of birth, contact information).

The researchers will try to prevent any problem that could happen because of this research. Your
child should let the researchers know at once if there is a problem. However, TWU does not
provide medical services or financial assistance for injuries that might happen because you are
taking part in this research. Since this study poses little risk to your child, this should not be a

problem.
Page 3 of 4
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Participation and Benefits

The direct benefit is that the child will have access to a physical activity intervention. There is a
possibility that he/she may benefit, including improving health, motor skills, and expanding the
attention span. We will determine if combined movement, drumming, and music could help the
child’s on-task behavior. You will receive a behavior result report of your child through 16
weeks of academic work.

Confidentiality

The information collected during this study will be treated as private and privileged information.
This information will not be released to any person without your consent. Your child's privacy
will be protected at all times. Your child will not be identified individually in any way as a result
of his/her participation in this research. The information collected, however, may be used as part
of publications and papers related to on-task behavior after physical activity. However, your
child, as a participant, will in no way be able to be identified as having participated in this study.

Questions Regarding the Study

You will be given a copy of this signed and dated consent form to keep. If you have any
questions about the research study, please do not hesitate to ask the researchers; their contact
information is at the top of this form. If you have questions about your rights as a participant in
this research or the way this study has been conducted, you may contact the TWU Office of
Research and Sponsored Programs at 940-898-3378 or via e-mail at IRB@twu.edu.

Participant’s Parent/legal guardian Signature Date

*If you would like to know the results of this study, please tell us where you want them to be
sent:

Email: or Address:

Page 4 of 4
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APPENDIX F
DATA RECORDING MANUAL AND RECORDING FORM

Brief instruction

In the current study, there are five clients aged 4-6years will be observed through the videotapes.
The behaviors that will be observed include their verbal communication behaviors and task
engagement behaviors. Each of this behavior will have three operational definitions to help you
code the data.

The three operational definitions of verbal communication behavior include:

e Respond to the PI’s and RBT’s questions verbally
e Verbally ask for help
o Initiate a verbal conversation with the PI and the RBTs

The three operational definitions of the task engagement behavior include:

e Stay on assigned activities

e Work on assigned activities

e Use the activities materials
(Notes: Sometimes, the RBT physically hold the client to stay on the activities, this
behavior should be marked as “-”’; sometimes, the client was using the materials, but not
do exactly the PI or IBT’s order or command, this behavior could be marked as “+” or “-”
depends on what he was doing. For example, in a bean bag toss activity, the client did not

toss the beanbag to the box but held it on hand for more than 10s, it should be marked as
‘C_,')).

For each participant, there were 6 data points for each phase and a total of four phases

(A B.A.B:). Each data point is 15 minutes, but there are some data that are only 10 or 11 minutes.
You don’t need to worry about the missing time, just code them, then I will calculate the
percentage. In each 15 minutes data, it was divided into 90 intervals with 10s for each interval.

The following steps will serve as a guideline for you to code the data.

1. Icreated a folder for you that includes each participant’s datasheet.

2. Use the attached table to write down the client’s name (e.g., Ethan), Date (e.g., Day 1 4-
21)

3. You can code the verbal communication behavior first or the task engagement first.
For example, you want to code the task engagement first, then you should get the task
engagement table ready, then start the video from the beginning. In each 10s interval,
check if the client stays on assignment activities, works on assigned activities, or uses the
activities materials. If any of the above-mentioned behavior occurred in this 10s interval,
you need to mark a “+” in the table, then move to the next 10s interval. If in the 10s
interval, the client runs away, or dazed, or does not follow instructions, you should make
“-” in the table.

4. You can finish one client’s all data first, or finish one phase data for all four participants,
it is up to you.
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Target Behavior: Verbal Communication
Operational definition:
—Respond to the PI's and RBTs questions verbally
—Verbally ask for help

—Initiate a verbal conversation with the PI or the RBTs

Name: Date: Total intervals:
Interval | Behavior | Interval | Behavior | Interval | Behavior | Interval | Behavior
1 24 47 70
2 25 48 71
3 26 49 72
4 27 50 73
5 28 51 74
6 29 52 75
7 30 53 76
8 31 54 77
9 32 55 78
10 33 56 79
11 34 57 80
12 35 58 81
13 36 59 82
14 37 60 83
15 38 61 84
16 39 62 85
17 40 63 86
18 41 64 87
19 42 65 88
20 43 66 89
21 44 67 90
22 45 68
23 46 69

Notes:
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Target Behavior: Task Engagement

Operation definition:
—Stay on assigned activities
—Work on assigned activities

—Use activities materials

Name: Date: Total intervals:
Interval | Behavior | Interval | Behavior | Interval | Behavior | Interval | Behavior
1 24 47 70
2 25 48 71
3 26 49 72
4 27 50 73
5 28 51 74
6 29 52 75
7 30 53 76
8 31 54 77
9 32 55 78
10 33 56 79
11 34 57 80
12 35 58 81
13 36 59 82
14 37 60 83
15 38 61 84
16 39 62 85
17 40 63 86
18 41 64 87
19 42 65 88
20 43 66 89
21 44 67 90
22 45 68
23 46 69

Notes:
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APPENDIX G
FIDELITY CHECKLISTS

Data Collection Procedure Fidelity

Date: Student: Interventionist: | Observer: Phase:
Objective/Activity Recording

1. The PI disinfected and prepared all activity materials + - N/A
prior to the participants’ arrival.

2. The PI instructed the participants to choose three + - N/A
activities out of 10 presented activities.

3. The PI presented one activity at a time and instructed + - N/A
the participants to change the activity every 5 minutes.

4. The PI constantly asked participants questions related | + - N/A
to the task (e.g., what is the color of the Jenga block in
your hands? what is the letter you have?)

5. When the collected at least 10 minutes of data for each | + - N/A
session and recorded all activities using a cell phone.

Total: )/ () = ()

136




Intervention Procedure Fidelity

Date: Student: Interventionist:

Observer:

Phase:

Objective/Activity

Recording

The PI conducted the intervention on an individual
basis.

- N/A

The PI disinfected and prepared all Drums Alive®
activities materials prior to each participants’ arrival
(e.g., three physio balls, three pairs of drumsticks,
speaker, etc.).

- N/A

The PI always started the intervention with warm-up
activities (e.g., jogging around the space, bouncing on
the ball), following two to three drumming patterns,
and end up with cool-down activities (e.g., stretching
and breathing while sitting on the ball).

- N/A

The PI always played age-appropriate music when
participants drummed on the ball.

- N/A

The PI implemented at least a 10-minute intervention
in each intervention phases sessions prior to the data
collection activities.

- N/A

Total: O/ ) = ()
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APPENDIX H

SOCIAL VALIDITY CHECKLIST

Date: Interventionist: Observer:
Objective/Activity Recording
1 2 3 4 5
Strongly | Disagree | Undecided | Agree Strongly
Disagree Agree

The DA intervention was
appropriate and effective for
their clients.

The DA intervention was
cost-effective, and you are
willing to implement the
intervention with other
children.

. No adverse effects after

participating in the DA
intervention.

The DA intervention
activities were easy to follow
and age-appropriate.

The participants
demonstrated enjoyment
while participating in the DA
intervention.

Total: )/ () = ()
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